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5.0 CARGO MATRIX 

5.1 DATA SOURCE 

Items identified in the Cargo Matrix as Systems Maintenance are derived from an ISS 
modelling data set containing all Orbital Replacement Units (ORUs) on-orbit at 
Assembly Complete.  Each ORU listed has a predicted life expectancy that drives time 
and cost estimates for depot maintenance and Resupply necessary for a fully 
operational Station.   

All remaining items identified in the Cargo Matrix , such as Utilization, Systems Resupply 
and Russian Systems Maintenance, are derived from what has flown to orbit prior to 
2002. These are representative cargo items that will continue to be flown post 
Assembly Complete. 

Generally, all items listed in the cargo matrix are sourced from best available data as of 
the end of 2001. It is a projected list of hardware items that is based on crew 
consumption and usage, historical accounts of Utilization experiments and ORUs with 
predicted failure rates.  As the predicted failure and usage rates are compared to 
collected data, some data within the matrix may become invalid.  However, the overall 
list should remain representative of the final configuration.  A substantial deviation from 
the list is highly unlikely.   

The complete cargo matrix developed as part of this study can be found in Appendix G. 

5.2 DEFINITIONS 

a. Name:  Cargo item name 

b. Major Type – Cargo Group: 

• Assembly – Hardware items specific to ISS final assembly configuration. 

• Systems – Hardware items related to operations and logistics/maintenance 
requirements of the ISS 

• Utilization – Hardware items specific to the conduct of scientific studies.  Items 
are a variety of stand alone items or items that aid in the conduct of 
experiments such as refrigerator/freezers and incubation chambers. 

c. Minor Type – Cargo Subgroup: 

• Maintenance – Hardware Items specific to the maintenance of systems on-
orbit.  

• Resupply – Consumable type items such as food, clothes, hygiene hardware 
that is used to support the on-orbit crew 
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• Crew Health Care System (CheCS) – Hardware Items specific to the medical 
condition of crewmembers.  Includes exercise equipment, medical monitoring 
and first-aid 

• Ancillary Hardware – Non-critical hardware.  Some photo and imagery 
hardware may fall within this category 

d. Total Mass:  Total cargo mass (lbs/kg), not including accommodations.  The total 
mass with accommodations will be calculated for inclusion in the DRMs 

e. Total Volume:  Total cargo volume (ft3/m3) not including accommodations.  Total 
volume with accommodations will be calculated for inclusion in the DRMs 

f. Length/Width/Height:  Cargo dimensions (inches) for external or large internal items 
that require direct mounting to vehicle.  For internal cargo, if a bag size is provided, 
then these dimensions can be ignored, as the cargo item will be delivered to the 
AAS service provider within a cargo bag for delivery. 

g. Bag Size:  ISS standard cargo accommodations for internal cargo including Cargo 
Transfer Bags (CTB) (1 CTB Equivalent (CTBE) = 1.86 ft3/.053 m3) and M-bags.  If 
a bag size is provided, then the dimensions can be ignored because as the cargo 
item will be delivered to the AAS service provider within a cargo bag for delivery. 

h. Subcarrier/FSE:  Defines the type of subcarrier or Flight Support Equipment (FSE) 
required for the cargo.  FRAMs are required for cargo launched externally; Bag, 
Middeck Locker Equivalent (MLE), or CTB are required for internal cargo.  

i. Preferred Launch Location:  Suggested location of cargo for launch, either internal 
or external.  This category was included because it is preferable to deliver some 
external cargo items internally due to size or cost of external FSE. 

j. On-Orbit Location:  Installed location of hardware on-orbit, either internal or 
external. 

k. ISS Transfer Restrictions:  The maximum hatch size that the cargo item will fit 
through (i.e., Androgynous Peripheral Attachment System (APAS), CBM, Russian 
port, Joint Airlock, Russian Airlock).  This category was originally included to 
determine the relative advantage of docking to a CBM versus the APAS.  However, 
only a few cargo items were too large to fit through the APAS.  Therefore, this 
column was not filled out. 

l. Resources Required:  Defines whether the cargo item is active and, therefore, 
requires resources such as power, cooling, or data. 

m. Environmental Constraints - Prelaunch, Pad, Ascent/Pre-transfer, Descent, Post-
landing:  Defines whether the cargo item requires support during different phases of 
the operation.  This may include thermal limits, cleanliness, electrical grounding, 
power, cooling, data, etc. 
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n. Ascent/Return Qualification Limits:  This category was originally included to list the 
cargo qualification limits for individual cargo items.  However, due to the short 
duration of the study and the significant time impact to obtain the data, this category 
was left blank.  In its place, the current shuttle carrier (MPLM, Middeck, Spacehab) 
data was included as part of the DRMs. 

o. Hazard Type:  Defines the potential cargo hazards associated with each cargo item, 
such as stored energy, batteries, biological, chemical, radioactive, fragiles, etc.  
However, due to the short duration of the study and the significant time impact to 
obtain the data, this category was left blank.  In its place, representative cargo 
hazards were included as part of the DRMs. 

p. Criticality Level:  Criticality level for mission success for individual cargo items as 
defined in SSP 30223, Problem Reporting and Corrective Action (PRACA) for the 
ISS. 

q. Response Period:  Time required to prep cargo before turning over to launch 
service provider.  This category was left blank in the cargo matrix and was included 
as part of the DRM for the total cargo complement to be delivered by the AAS 
service provider. 

r. Transfer Location:  The location where cargo will be turned over to AAS program.  
This category was also included as part of the DRM and defined as only KSC to 
simplify the operational concepts for the transportation of the cargo. 

5.3 CARGO DESCRIPTION 

As described above, the cargo matrix provides an extensive database of known ISS 
cargo items.  Based on a review of this data and information from previous ISS flight 
experience, the cargo may be further categorized as defined below.  

The AAS vehicle will be responsible for carrying a variety of cargo to the ISS.  The 
cargo can be both internal and external and can consist of the following types: 

a. Systems 

• Spares/ORU for planned maintenance or for replacement of failed units and 
systems, supplies, tools, and support equipment 

• Consumables and flight crew equipment, including life support consumables 
and equipment 

• Water, both potable and technical grades 

• Oxygen and nitrogen (gaseous) 



 

 5-4 

b. Utilization (Payloads) 

• Experiment hardware and supplies 

• Experiment products 

Internal and external AAS cargo complements are discussed below. 

5.3.1 External Cargo 

Ninety percent of the external cargo is system ORUs made up of approximately 180 
types of ORUs and ancillary equipment.  Of these ORUs, 65 percent fit into a volume of 
36 in. by 47 in. by 25 in., which is the footprint of a single FRAM site.  The average 
density of these external cargo items is approximately 18 lb/ft3.  The remaining 10 
percent of external cargo items is utilization experiments that typically will fit within an 
envelope of 34 in. by 46 in. by 49 in., the approximate dimensions of an EXPRESS 
pallet experiment, and weigh approximately 500 lb (227 kg).  These dimensions do not 
include the necessary spacing requirements for robotic removal from the vehicle. 

Only 2 percent of the external cargo items have requirements for keep-alive power 
(power for internal systems and/or communications equipment).  These requirements 
are not included as part of the DRM cargo support requirements and are out of scope 
for this study.  Depending on the thermal environment and the flight attitude of the AAS 
vehicle, some of the external cargo items may require thermal heaters to maintain the 
thermal qualification limits defined in the DRMs.  These heaters will need to be sized by 
the AAS service provider. 

5.3.2 Internal Cargo 

The typical passive cargo complement for ISS logistics missions consists of the 
following: 

a. 15 percent half-size CTB 

b. 75 percent full-size CTB 

c. 2 percent double-size CTB 

d. 3 percent triple-size CTB 

e. 3 percent M01 bags 

f. 2 percent M02 bags 

Only passive cargo is certified to be flown in the CTBs, which have an average density 
of approximately 37 lb/Cargo Transfer Bag Equivalent (CTBE) (17 kg/CTBE).  Of the 
internal cargo identified, 99 percent of the individual cargo items are less than 200 lb 
(91 kg). 



 

 5-5 

The internal active cargo complement for the AAS will typically consist of 7 to 17 
powered Middeck (MDK) experiments at 0.1 kW each average power.  Nearly all of the 
internal active cargo items are 1 MDK size, 2 ft.3, with an average weight of 60 lb  
(27 kgs).  A few powered experiments will utilize a double (2), triple (3), or quad (4) 
MDK arrangement. 
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 6-3 

Rationale:  Some cargo requires late installation into the launch vehicle and 
reprocessing/servicing in the event of a launch delay.  This is especially important for 
biologicals and chemicals.  This capability exists within the existing system. 

6.2 RETURN PROCESSING 

AAS systems providing recoverable cargo capability (DRM, AAS 7) must accommodate 
return cargo processing.  In this system, the AAS service provider will remove the cargo 
from the vehicle, de-integrate it from carriers, package it in required shipping 
containers, and return the cargo to KSC.  Bags and lockers will not be opened.  
Hardware on FRAMs will be transported in ISS supplied and approved shipping 
containers.  

Rationale:  This is consistent with existing processes.  All return cargo is processed 
through KSC facilities where it is prepared for return to the owners. 

Early access to time-critical or sensitive utilization cargo will also be provided.  In this 
case, the cargo will be removed from the vehicle, de-integrated from carriers, and 
returned unopened to the cargo provider in the AAS payload processing facility. 

Rationale:  Some cargo requires early attention from the cargo owner.  This is 
especially important for biologicals and chemicals.  This capability exists within the 
existing system. 

The AAS service provider is responsible for the cargo from the point of installation of 
the cargo in the vehicle at the ISS to return to the cargo provider.  The service provider 
will supply all necessary personnel, facilities, support equipment, services, 
consumables, etc., to accomplish all aspects of transportation and ground handling.  
The requirements for this are similar to those for launch processing.  See Figure 6-1 for 
an overview of the ground processing. 

Rationale:  For down cargo, the service provider assumes all responsibility from on-orbit 
installation into the AAS vehicle until delivery to the cargo owner.  ISS will not normally 
provide cargo handling personnel or standard cargo handling equipment. 

6.3 KSC CONSIDERATIONS 

AAS service providers using KSC/Cape Canaveral Air Force Station (CCAFS) as the 
launch facility will receive all utilization and systems cargo at KSC.  Service providers 
that include return recoverable capability and use KSC/CCAFS as the landing site will 
likewise return all cargo at KSC.  In either of these cases, it may be assumed that cargo 
provider-performed prelaunch and postlaunch processing is accomplished in the SSPF, 
and the AAS service provider is not required to duplicate the capabilities of the facility.  
All other requirements in Sections 6.1 and 6.2 apply. 

Rationale:  It is reasonable that existing facilities providing support to the ISS program 
be utilized.  This minimizes duplication and reduces complexity within the ISS program. 
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Flight* ORU FRAM ORU W eight (lbs) FSE W eight (lbs) Total W eight (lbs) Launch Location
ULF-2 External Cargo

RF Group 1 LMC
LEE 1 420 546 966 LMC
14kW  HX 1
Joint P/R 1 219 285 504 LMC
RBVM (2) 1 112 362 474 ICC
BCDU 1 234 328 561 ICC
Totals 6 985 1521 2506

FSE to Cargo % 154%
UF-3 External Cargo

FHRC 2 453 557 1010 ICC
DCSU 1 218 218 435 ICC
UTA 2 204 378 583 ICC
Pum p Module 4 848 848 1696 LMC
BCDU 1 258 282 539 ICC
Totals 10 1980 2283 4263

FSE to Cargo % 115%
UF-4 External Cargo

Pum p Module 4 848 848 1696 LMC
Totals 4 848 848 1696

FSE to Cargo % 100%
UF-5 External Cargo

Joint Yaw 1 219 285 504 LMC
LEE 1 420 546 966 LMC
Totals 2 639 831 1470

FSE to Cargo % 130%
14A External Cargo

NH3 Tank 4 1790 1324 3114 ICC
HP N2 Tank 4 803 594 1398 VCC
UTA 2 204 378 583 VCC
CMG 1 599 651 1250 ICC
BCDU 1 258 282 539 ICC
Totals 12 3654 3230 6884

FSE to Cargo % 88%
UF-6 External Cargo

BCDU (qty. 3) 3 701 983 1683 LMC
DCSU 1 218 218 435 LMC
Totals 4 918 1200 2118

FSE to Cargo % 131%

Avg FSE to Cargo % 120%

* ORU and Carrier Selection based on Maintenance Reference Mission from  10A - UF6, 19 Novem ber 2001 �
�
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Table 8-4.  Standard category external cargo attributes 

C atego ry  E nvelo p es C arg o  C lass # OR U s V olu m e / M ax

M ass 

R an ge 

(OR U +FS E )

S pecia l 

R eq uirem ents

L oad F acto rs     T herm al R ang es

N x, N y , N z  (g 's)

C arrie r S iz ed

Radiator D 1 1 114 x 135 x 32 2966

possib le orientation 

critical +/-6.24, +/-3 .05, +4.22/-5.27 -43/+71 degrees C

P V Radiator /S cissorbeam D 2 1 154 x 81 x 25 1848 orientation critica l +0.3/-4 .8, +/-2.1, +/-3.75 -43/+71 degrees C

D ou ble F R AM  S iz ed

A TA D 3 1 89 x 57 x 45

1400 up    

2167 dn

possib le orientation 

critical +4.9/-6 .42, +1.8/-2.1, +4.68/-3.84 -43/+71 degrees C

A RM (S P DM) D 4 1 113 x 35 x 22 850 No D ata -43/+71 degrees C

FHRC, NTA , P ump Module F1 3 69 x 48 x 37 1180 - 770 orientation critica l +/-6.5, +/-1.9, +/-5 .05 -43/+71 degrees C

JE M P ayloads (F1) F1 2 73 x 40 x 32 1200 -43/+71 degrees C

D DC U-E-HP , S A SA F3 2 86 x 43 x 33 535 - 420 No D ata -43/+71 degrees C

S ing le  FR AM S iz ed

B DC U, D CS U, MBS U, 

P lasma C ontactor, Joint 

(P itch), P FC S, Linear D rive 

Unit, Jo int (Yaw) (SS RMS ) F2 8 41 x 41 x 22 623 - 391 -3.48/-6 .12, +/-3.95, +/-7.93 -43/+71 degrees C

UTA , LEE , LEE  (POA) 

A ssembly, Latching End 

E ffector (L EE) G A  ( SPDM) F4 4 42 x 32 x  35 694 - 478 +/-10.0, +/-2 .5, +/-2.5 -43/+71 degrees C

C olumbus P ayloads F4 2 41 x 41 x 22 700 -43/+71 degrees C

B attery A ssy F5 2 41 x 37 x 19 751 flown in pairs -3.52/-6 .08, +/-4.0, +/-7 .77 -43/+71 degrees C

C MG F6 1 52 x 47 x 46 906 +/-10.0, +/-2 .5, +/-2.5 -43/+71 degrees C
C TC  S ized ORU's                        

(C TC  = 36x47x25) C TC 68 various 186 - 1 .3 weights o f ORU only +/-13.0, +/-3 .25, +/-3 .25 -43/+71 degrees C

Standard  Cargo  Categories

 
 

Table 8-5.  Non-standard category external cargo attributes 

C atego ry  E nvelo p es C arg o  C lass # OR U s V olu m e / M ax

M ass 

R an ge 

(OR U +FS E )

S pecia l 

R eq uirem ents

L oad F acto rs     T herm al R ang es

N x, N y , N z  (g 's)

Thermal Radiator Rotary Joint 

(TRRJ) C omplete A ssy D 5 1 60 x 54 x 38 1328 orientation critica l No D ata -43/+71 degrees C

ORU B ase A ssembly D 6 1 94 x 49 x 16 502 No D ata -43/+71 degrees C

E lectronic P latform #1 & #2 D 7 2 51 x 45 x 11 308 - 250 No D ata -43/+71 degrees C

High P ressure O2 &  N2 Tanks D 8 1
62 x 76 x 52 1247

No D ata -43/+71 degrees C

K u B and Antenna Group 

(S GANT) F7 1
10 x 72 x 72 490

possib le orientation 

critical 7.7 (in all axes) -43/+71 degrees C
MT/TUS  Reel F8 1 60 x 56 x 26 617 +/-13.0, +/-3 .25, +/-3 .25 -43/+71 degrees C

Non-Standard  Cargo Categories

 
 

Upon review of the data in the tables, there is a noted variance between design load 
factors from individual categories with some categories identifying orientation cr iticality 
for ORUs contained within a given category.  Therefore, it is not appropriate to attempt 
to envelope all of the load factors across all categories.  For the purposes of the Design 
Reference Mission matrices, a representative frequent flyer category was selected as 
an initial design case rather than specifying all of the load factors for the individual 
categories in each DRM matrix.  However, each developer should be made aware that 
the choice of specific identified cargo to be flown will need to be evaluated against the 
categories listed in the tables and the listed design load factors.   
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For the thermal ranges published in the DRM matrices, and for those found in the 
tables, these values represent the broad range across all of the categories and is 
consistent from category to category.   

8.1.12 Available at transfer location 

This is the time at which the AAS service provider can pick up the cargo from the 
transfer location to transport it to the launch site. 

8.1.13 Cargo manifest defined 

This is the time from when the mission is identified and a cargo manifest is defined 
(type and number of bags) to when the AAS vehicle is attached to the ISS.  This time 
was based on the current processing time for the Progress vehicle. 

8.1.14 Cargo Transfer Location 

This is the location where the AAS service provider receives the cargo. 

8.1.15 Cargo Return Location 

This is the location where the AAS service provider delivers returned cargo. 

8.1.16 Flights per Period 

This is the projected average flight rate per year for a specific DRM that best 
accommodates the operational constraints of the ISS, in particular, the ISS microgravity 
quiescent period and other vehicle traffic. 

8.2 SUMMARY OF DRMS 

A total of six primary DRMs, AAS 1 – AAS 6, have been identified for the AAS service 
providers and are shown in Table 8-6.  Each of these DRMs assumes the vehicle is 
capable of an equivalent amount of cargo mass and volume for non-recoverable, 
destructive descent, as is available for ascent.  One optional descent DRM, AAS 7, has 
also been included for internal, recoverable cargo.  Although this DRM is not a 
requirement for the AAS vehicle, it is considered desirable for the AAS vehicle to 
accommodate pressurized return cargo. 
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Table 8-6.  AAS DRM matrix included in the PRD 

 
 

Except for the first DRM, AAS 1, each DRM fully supports ISS projected requirements.  
Therefore, the AAS service provider only needs to select a single DRM to support 
instead of multiple DRMs.  Ideally, a vehicle should be sized to accommodate any of 
the DRMs. 

The estimate of the powered Middeck MDK lockers for all of the DRMs is based on the 
projected shortfall of the current methods of delivery.  The Payload requirement is 
based on data provided by the ISS Payloads (OZ) office for 75 MDK per year.  This 
estimate was derived by assuming 15 MDK per shuttle flight at 5 flights per year.  This 
assumed the full capability of the upgraded shuttle thermal modifications.  However, a 
more reasonable estimate assumed by the AAS team of Shuttle MDK capability based 
on volume, power, thermal, and distribution constraints of the Shuttle is an average of 
10 powered Middecks per Shuttle flight at ISS assembly complete.  Table 8-7 shows a 
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quick look at shuttle cryo/energy margins for various cases and how it may affect the 
total number of powered Middecks per flight.  These resources are difficult to quantify 
on a generic basis because of their interdependency on each other and upon the cargo 
elements of the flight. 

Table 8-7.  Estimated shuttle cryo/energy margin 

 9 + 1 + 2 day mission 10 + 1 + 2 day mission 

Nominal +120 kW hrs -250 kW hrs 

Delete MELFI +230 kW hrs -140 kW hrs 

Delete R/F, include MELFI +360 kW hrs -10 kW hrs 

Delete R/F, delete MELFI +470 kW hrs +100 kW hrs 

Notes: 

• Nominal case assumes: 

• 5 Full cryo tank sets 

• MPLM powered by ISS when mated 

• 1 MELFI 

• 1 Refrig/Freezer (1 kW) 

• 800 W for payloads (i.e., 8 powered Middeck lockers) 

• 1 Flight day costs approximately 360 kW hrs 

• 1 powered Middeck locker costs approximately 2.4 kW hrs per day 

• A 9-day mission only allows approximately 3 days to unload/reload MPLM. 

With the assumption of only 4 shuttle flights per year with an average of 10 powered 
Middeck lockers per flight, this results in a total of 40 powered Middeck lockers per 
year, with a shortfall of 35 powered Middeck lockers to meet the Payload requirement.  
This shortfall was evenly distributed across the total number of AAS flights for a 
particular DRM, and it defined the cargo support requirements for that DRM. 

8.2.1 AAS 1 - Logistics Skip Cycle Support, Pressurized Cargo Vehicle 

This mission is to support the resupply needs of the ISS in the event a planned vehicle 
cannot complete the mission.  Therefore, this DRM does not have an associated 
planned flight rate.  The vehicle was sized to provide nominal supplies for a 7-person 
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Table 8-8.  AAS DRMs excluded from the PRD 

 

8.3.1 Rapid Response 

During the initial phase of this study as defined by the Statement of Work (SOW), the 
team reviewed the ISS need for a rapid response vehicle and started developing a logic 
tree to define the response time as shown in Figure 8-1.  The failures were broadly 
categorized by the response period of the resupply vehicle.   
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 Abandon ISS 
(tN = 0 to 1 days) 

Rapid Response Option  
(tN = 1 to 30, 90 days) 

“Normal” Logistical Process 
(tN >  30, 90  days depending on cargo-vehicle) 
 

Assess Criticality and Determine Time 
Replacement is Needed  (tN) 

Failure Occurs 

No requirements 

No help  

All identified requirements 

 

Figure 8-1.  Rapid response logic tree 

Rapid response was defined as the timeframe between catastrophic failures resulting in 
immediate crew abandonment of the ISS and the delivery of cargo during a nominal 
logistics mission.  With the currently defined vehicle traffic (4 shuttle flights, 4 Progress 
vehicles, 2 HTV, and 1 ATV per year), and assuming approximately equal spacing of 
launches, this provides a resupply opportunity about every 30 days.  Therefore, the 
rapid response period was defined as 1 to 30 days.  However, no credible operational 
failures were identified that would require a rapid response mission after ISS assembly 
complete and no Utilization failures were identified as requiring a rapid response 
capability.  Failure modes requiring crew abandonment after ISS assembly complete 
(fire, loss of pressure) would occur too quickly to benefit from a rapid response vehicle 
and other non-catastrophic failures would utilize pre-positioned on-board spares, 
cannibalization techniques, and the inherent redundancies of the ISS systems to 
preclude the need for a rapid response vehicle.  Therefore, with no ISS requirement for 
a rapid response mission, this DRM was eliminated from further consideration. 

However, this conclusion does not eliminate the desire for improved processes to 
shorten response times for the nominal logistics flow to increase late manifesting 
flexibility to accommodate system failures and timely delivery of Utilization cargo. 

8.3.2 Passive Cargo, Maximum Annual Cargo, Mixed Cargo Vehicle 

This DRM is similar to DRM AAS 2; however, it assumes only passive cargo will be 
delivered by the AAS vehicle.  Since the only change in this DRM was the amount of 
powered Payload Middeck lockers, the results from TM 3 were still considered valid.  It 
was initially believed that it would be a manifesting issue for the ISS Program to deliver 
all of the powered Middeck lockers on the shuttle and re-manifest the passive cargo 
that was displaced on the AAS vehicle.  However, after further investigation and 
discussion with the ISS Payloads Office, it was determined that the capabilities of the 
shuttle were insufficient to deliver the number of powered Middeck lockers requested by 
the ISS Payloads Office.  Therefore, to meet the ISS cargo resupply requirements, the 
AAS vehicle had to deliver powered Middeck lockers.  Since this DRM did not meet all 
of the ISS resupply requirements, it was excluded from the PRD. 

8.3.3 Passive Cargo, Minimum Annual Cargo, Mixed Cargo Vehicle 

This case is identical to the previous one for the AAS vehicle to deliver passive cargo, 
except it was based on DRM AAS 3.  This case was also excluded from the PRD 
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because it did not meet the ISS resupply requirements for powered Middeck lockers for 
Payloads. 

8.3.4 Nominal Annual Cargo, Unpressurized Cargo Vehicle 

This DRM is a derivative of DRM AAS 4 and is based on TM 6.  It assumes the AAS 
service provider vehicle only has capability to launch external cargo.  Therefore, all 
internal cargo will be launched on other ISS logistic vehicles, and the AAS service 
provider will deliver the resulting backlog of external cargo.  However, the results of the 
traffic model showed a significant backlog of pressurized cargo to deliver and a 
significant backlog of unpressurized cargo for return compared to the other cases.  The 
delivery backlog existed in the baseline case, TM 1, and without a pressurized AAS 
vehicle, this backlog remained.  Because the AAS vehicle was capable of delivering the 
external cargo, all of the shuttle flights were changed to pressurized only flights to 
deliver the internal cargo.  Therefore, there were no accommodations to return 
recoverable external cargo, and thus, the significant backlog of external cargo for 
return.  Since this DRM resulted in significant backlogs of cargo compared to the other 
cases, it did not meet the ISS resupply requirements, and therefore, was excluded from 
the PRD.  

8.3.5 Increased Utilization, Mixed Cargo Vehicle 

Based on current statistical analysis by the ISS Payloads Office, the most constraining 
resource is the total upmass capability available to Payloads after systems 
requirements have been met.  The second most constraining resource is available 
powered Middeck lockers.  Therefore, a DRM was created to eliminate transportation 
resources as the most constraining factor for Payloads.  The Payload Office response 
to this question was to increase the total Payload upmass requirement by 30 percent 
and provide a total of 120 powered Middeck lockers per year.  The 30 percent increase 
was added to the Traffic Model analysis to create TM 8 to develop the AAS launch 
mass requirement for this scenario.  The powered Middeck locker requirement was 
subtracted from the current capability for a shortfall of 80 powered Middeck lockers to 
by delivered by the AAS system. 

However, the requirements for this vehicle were bounded by DRM AAS 3 (Minimum 
annual cargo, Mixed cargo vehicle).  The only difference was the flight rate of 2 vehicles 
per year for DRM AAS 3 and 5 vehicles per year for this DRM.  Because this DRM was 
bounded by another case, it was not included as part of the final PRD. 

8.3.6 Nominal Descent Nonrecoverable Cargo, Mixed Cargo Vehicle 

The initial idea was to keep the descent DRMs separate from the ascent DRMs to allow 
the most flexibility in developing operational concepts for the AAS.  However, due to the 
relatively small impacts for a vehicle to include the capability to handle nonrecoverable 
cargo, this DRM was deleted and this capability was included as part of the ascent 
DRMs. 
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Figure 9-3.  Active and passive PAS/ULCAS assemblies 
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Figure 9-4.  PAS operational envelope (dimension in inches) 

9.2.5 Element Trunnions 

Each Space Station element is equipped with trunnions used for transport of the 
element to the ISS via the shuttle.  Some of these trunnions have been modified and 
equipped with the Enhanced Universal Trunnion Attachment System (EUTAS).  This 
system allows hardware to be mounted on the trunnion pins.  Therefore, the AAS 
service provider can develop a unique berthing mechanism that incorporates the active 
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Radiator ORU System Maintenance 2450 1111.30 288.89 8.1805 114.2 32.5 134.5 FRAM External External C1S
Radiator ORU System Maintenance 2450 1111.30 288.89 8.1805 114.2 32.5 134.5 FRAM External External C1S
Ammonia Tank Assembly System Maintenance 1817.81 824.54 103.89 2.9418 80 51 44 FRAM External External C1S
Ammonia Tank Assembly System Maintenance 1817.81 824.54 103.89 2.9418 80 51 44 FRAM External External C1S
PV Radiator & Scissorbeam ORU System Maintenance 1608 729.38 179.35 5.0786 154 80.5 25 FRAM External External C2
PV Radiator & Scissorbeam ORU System Maintenance 1608 729.38 179.35 5.0786 154 80.5 25 FRAM External External C2
PV Radiator & Scissorbeam ORU System Maintenance 1608 729.38 179.35 5.0786 154 80.5 25 FRAM External External C2
PV Radiator & Scissorbeam ORU System Maintenance 1608 729.38 179.35 5.0786 154 80.5 25 FRAM External External C2
Thermal Radiator Rotary Joint System Maintenance 1142.17 518.08 104 2.945 54 52 64 FRAM External External C1R
Thermal Radiator Rotary Joint System Maintenance 1142.17 518.08 104 2.945 62 52 37 FRAM External External C1R
MAST CANISTER ASSY. System Maintenance 916.1 415.54 616 17.443 40.5 56 469 FRAM External External C1R
MAST CANISTER ASSY. System Maintenance 916.1 415.54 616 17.443 40.5 56 469 FRAM External External C1R
MAST CANISTER ASSY. System Maintenance 916.1 415.54 616 17.443 40.5 56 469 FRAM External External C1R
MAST CANISTER ASSY. System Maintenance 916.1 415.54 616 17.443 40.5 56 469 FRAM External External C1R
Pump Module System Maintenance 860.26 390.21 68.4 1.9369 49 36 67 FRAM External External C2R
Pump Module System Maintenance 860.26 390.21 68.4 1.9369 49 36 67 FRAM External External C2R
BLANKET AND BOX - L System Maintenance 720.91 327.00 51.61 1.4614 185.3 17.5 27.5 FRAM External External C1
BLANKET AND BOX - L System Maintenance 720.91 327.00 51.61 1.4614 185.3 17.5 27.5 FRAM External External C1
BLANKET AND BOX - L System Maintenance 720.91 327.00 51.61 1.4614 185.3 17.5 27.5 FRAM External External C1
BLANKET AND BOX - L System Maintenance 720.91 327.00 51.61 1.4614 185.3 17.5 27.5 FRAM External External C1R
BLANKET AND BOX - R System Maintenance 719.93 326.55 51.61 1.4614 185.3 17.5 27.5 FRAM External External C1
BLANKET AND BOX - R System Maintenance 719.93 326.55 51.61 1.4614 185.3 17.5 27.5 FRAM External External C1
BLANKET AND BOX - R System Maintenance 719.93 326.55 51.61 1.4614 185.3 17.5 27.5 FRAM External External C1
BLANKET AND BOX - R System Maintenance 719.93 326.55 51.61 1.4614 185.3 17.5 27.5 FRAM External External C1R
ARM ORU System Maintenance 643.5 291.89 79.43 2.2492 115.5 46.6 25.5 FRAM External External C2
Control Moment Gyro (CMG) System Maintenance 599.26 271.82 64.35 1.8222 52 45.5 47 FRAM External External C1
Control Moment Gyro (CMG)-pm System Maintenance 599.26 271.82 64.35 1.8222 52 45.5 47 FRAM External External C1
Nitrogen Tank Assembly System Maintenance 566.5 256.96 50.76 1.4374 60 34 43 FRAM External External C1S
Nitrogen Tank Assembly System Maintenance 566.5 256.96 50.76 1.4374 60 34 43 FRAM External External C1S

Crew & Equipment Translation Aid (CETA) System Maintenance 497.62 225.72 182.72 5.1741 97 93 35 FRAM External External C3

Crew & Equipment Translation Aid (CETA) System Maintenance 497.62 225.72 182.72 5.1741 97 93 35 FRAM External External C3
Flex Hose Rotary Coupler/PDTA System Maintenance 454 205.93 33.2 0.9401 51.8 37 29.9 FRAM External External C1R
Flex Hose Rotary Coupler/PDTA System Maintenance 454 205.93 33.2 0.9401 51.8 37 29.9 FRAM External External C1R
LATCHING END EFFECTOR (LEE) System Maintenance 448.9 203.62 25.75 0.7292 44 31.8 31.8 FRAM External External C1R
LATCHING END EFFECTOR (LEE) (POA) System Maintenance 425.4 192.96 25.75 0.7292 44 31.8 31.8 FRAM External External C2R
ORU BASE ASSEMBLY System Maintenance 403 182.80 46.07 1.3046 82 50.3 19.3 FRAM External External C1R
LATCHING END EFFECTOR (LEE) System Maintenance 399.3 181.12 25.75 0.7292 44 31.8 31.8 FRAM External External C2R
BATTERY ASSEMBLY System Maintenance 364.4 165.29 9.29 0.2631 29 41 13.5 FRAM External External C1R
BATTERY ASSEMBLY System Maintenance 364.4 165.29 9.29 0.2631 29 41 13.5 FRAM External External C1R
BATTERY ASSEMBLY System Maintenance 364.4 165.29 9.29 0.2631 29 41 13.5 FRAM External External C1R
BATTERY ASSEMBLY System Maintenance 364.4 165.29 9.29 0.2631 29 41 13.5 FRAM External External C1R
BATTERY ASSEMBLY System Maintenance 364.4 165.29 9.29 0.2631 29 41 13.5 FRAM External External C1R
BATTERY ASSEMBLY System Maintenance 364.4 165.29 9.29 0.2631 29 41 13.5 FRAM External External C1R
BATTERY ASSEMBLY System Maintenance 364.4 165.29 9.29 0.2631 29 41 13.5 FRAM External External C1R
BATTERY ASSEMBLY System Maintenance 364.4 165.29 9.29 0.2631 29 41 13.5 FRAM External External C1R
BATTERY ASSEMBLY System Maintenance 364.4 165.29 9.29 0.2631 29 41 13.5 FRAM External External C1R
BATTERY ASSEMBLY System Maintenance 364.4 165.29 9.29 0.2631 29 41 13.5 FRAM External External C1R
PLASMA CONTACTOR System Maintenance 351.04 159.23 6.47 0.1832 27 23 18 FRAM External External C1R
PLASMA CONTACTOR System Maintenance 351.04 159.23 6.47 0.1832 27 23 18 FRAM External External C1R
BOOM ASSEMBLY A,SSRMS System Maintenance 342 155.13 74.61 2.1127 151.96 21 40.4 FRAM External External C1R
MT/TUS  REEL System Maintenance 330 149.69 54.94 1.5557 29.1 55.2 29.1 FRAM External External C2R
BODY ROLL JOINT (BRJ) System Maintenance 315.1 142.93 113.16 3.2043 93 36.25 58 FRAM External External C2R

LocationCargo Mass Volume Dimensions
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LocationCargo Mass Volume Dimensions

UPPER BODY STRUCTURE (UBS) System Maintenance 306.7 139.12 122.05 3.4561 89.9 33.9 69.2 FRAM External External C2
BOOM ASSEMBLY B, SSRMS System Maintenance 298.3 135.31 74.61 2.1127 151.96 21 40.4 FRAM External External C1R
ELECTRONIC PLATFORM #1 System Maintenance 265 120.20 15.8 0.4474 50.7 12.1 44.5 FRAM External External C2
JOINT YAW System Maintenance 247.5 112.26 6.08 0.1722 22.85 21 21.91 FRAM External External C1R
MAIN BUS SWITCHING UNIT System Maintenance 247.11 112.09 6.93 0.1962 41 13.5 21.65 FRAM External External C1R
JOINT PITCH/ROLL System Maintenance 240.5 109.09 5.29 0.1498 19.85 21 21.91 FRAM External External C1R
Cable Box Type IV System Maintenance 234.81 106.51 18.25 0.5168 101.9 47.6 6.5 FRAM External External C1R
Cable Box Type IV System Maintenance 234.81 106.51 18.25 0.5168 101.9 47.6 6.5 FRAM External External C1R
Cable Box Type I System Maintenance 234.81 106.51 13.51 0.3826 102.9 34.9 6.5 FRAM External External C1R
Cable Box Type I System Maintenance 234.81 106.51 13.51 0.3826 102.9 34.9 6.5 FRAM External External C1R
Pump & Flow Control Subassembly System Maintenance 233.63 105.97 12.04 0.3409 41 29 17.5 FRAM External External C1R
Pump & Flow Control Subassembly System Maintenance 233.63 105.97 12.04 0.3409 41 29 17.5 FRAM External External C1R
Pump & Flow Control Subassembly System Maintenance 233.63 105.97 12.04 0.3409 41 29 17.5 FRAM External External C1R
Pump & Flow Control Subassembly System Maintenance 233.63 105.97 12.04 0.3409 41 29 17.5 FRAM External External C1R
Pump & Flow Control Subassembly System Maintenance 233.63 105.97 12.04 0.3409 41 29 17.5 FRAM External External C1R
Pump & Flow Control Subassembly System Maintenance 233.63 105.97 12.04 0.3409 41 29 17.5 FRAM External External C1R
ELECTRONIC PLATFORM #2 System Maintenance 233 105.69 14.23 0.4029 50.7 10.9 44.5 FRAM External External C2
BATTERY CHARGE/DISCHARGE UNIT System Maintenance 232.5 105.46 16.33 0.4624 37 41 18.6 FRAM External External C1R
BATTERY CHARGE/DISCHARGE UNIT System Maintenance 232.5 105.46 16.33 0.4624 37 41 18.6 FRAM External External C1R
BATTERY CHARGE/DISCHARGE UNIT System Maintenance 232.5 105.46 16.33 0.4624 37 41 18.6 FRAM External External C1R
BATTERY CHARGE/DISCHARGE UNIT System Maintenance 232.5 105.46 16.33 0.4624 37 41 18.6 FRAM External External C1R
BATTERY CHARGE/DISCHARGE UNIT System Maintenance 232.5 105.46 16.33 0.4624 37 41 18.6 FRAM External External C1R
BATTERY CHARGE/DISCHARGE UNIT System Maintenance 232.5 105.46 16.33 0.4624 37 41 18.6 FRAM External External C1R
BATTERY CHARGE/DISCHARGE UNIT System Maintenance 232.5 105.46 16.33 0.4624 37 41 18.6 FRAM External External C1R
BATTERY CHARGE/DISCHARGE UNIT System Maintenance 232.5 105.46 16.33 0.4624 37 41 18.6 FRAM External External C1R
BATTERY CHARGE/DISCHARGE UNIT System Maintenance 232.5 105.46 16.33 0.4624 37 41 18.6 FRAM External External C1R
BATTERY CHARGE/DISCHARGE UNIT System Maintenance 232.5 105.46 16.33 0.4624 37 41 18.6 FRAM External External C1R
LINEAR DRIVE UNIT System Maintenance 230.6 104.60 16.62 0.4706 45 22 29 FRAM External External C2R

S-Band Antenna & Support Assembly (SASA) System Maintenance 227.1 103.01 19.22 0.5442 46.7 31.2 22.8 FRAM External External C1SR

S-Band Antenna & Support Assembly (SASA) System Maintenance 227.1 103.01 19.22 0.5442 46.7 31.2 22.8 FRAM External External C1SR
Drive Lock Assembly (TRRJ) System Maintenance 226.3 102.65 3.73 0.1056 20.6 18 17.4 FRAM External External C1R
Drive Lock Assembly (TRRJ) System Maintenance 226.3 102.65 3.73 0.1056 20.6 18 17.4 FRAM External External C1R
DC SWITCHING UNIT System Maintenance 218.22 98.98 8.1 0.2294 40 25 14 FRAM External External C1R
DC SWITCHING UNIT System Maintenance 218.22 98.98 8.1 0.2294 40 25 14 FRAM External External C1R
DC SWITCHING UNIT System Maintenance 218.22 98.98 8.1 0.2294 40 25 14 FRAM External External C1R
DC SWITCHING UNIT System Maintenance 218.22 98.98 8.1 0.2294 40 25 14 FRAM External External C1R
DC SWITCHING UNIT System Maintenance 218.22 98.98 8.1 0.2294 40 25 14 FRAM External External C1R
DC SWITCHING UNIT System Maintenance 218.22 98.98 8.1 0.2294 40 25 14 FRAM External External C1R
Utility Transfer Assembly (UTA) System Maintenance 204.2 92.62 22.75 0.6442 40.9 31 31 FRAM External External C1R
Utility Transfer Assembly (UTA) System Maintenance 204.2 92.62 22.75 0.6442 40.9 31 31 FRAM External External C1R
Cable Box Type VI System Maintenance 200 90.72 50.62 1.4334 102.06 43.93 19.57 FRAM External External C1R
Cable Box Type VI System Maintenance 200 90.72 50.62 1.4334 102.06 43.93 19.57 FRAM External External C1R
Ku Band Antenna Group System Maintenance 194.8 88.36 229.4 6.4959 74 74 72.4 FRAM External External C3
Cable Box Type V System Maintenance 190 86.18 47.03 1.3317 94.06 43.86 19.7 FRAM External External C1R
Cable Box Type V System Maintenance 190 86.18 47.03 1.3317 94.06 43.86 19.7 FRAM External External C1R
SEQUENTIAL SHUNT UNIT System Maintenance 186.31 84.51 6.25 0.177 36 25 12 FRAM External External C1R
SEQUENTIAL SHUNT UNIT System Maintenance 186.31 84.51 6.25 0.177 36 25 12 FRAM External External C1R
SEQUENTIAL SHUNT UNIT System Maintenance 186.31 84.51 6.25 0.177 36 25 12 FRAM External External C1R
SEQUENTIAL SHUNT UNIT System Maintenance 186.31 84.51 6.25 0.177 36 25 12 FRAM External External C1R
BEARING, MOTOR, ROLL RING MODULE System Maintenance 145.41 65.96 9.53 0.2699 28 28 21 FRAM External External C1R
BEARING, MOTOR, ROLL RING MODULE System Maintenance 145.41 65.96 9.53 0.2699 28 28 21 FRAM External External C1R
BEARING, MOTOR, ROLL RING MODULE System Maintenance 145.41 65.96 9.53 0.2699 28 28 21 FRAM External External C1R
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LocationCargo Mass Volume Dimensions

BEARING, MOTOR, ROLL RING MODULE System Maintenance 145.41 65.96 9.53 0.2699 28 28 21 FRAM External External C1R

DC/DC CONVERTER UNIT EXT HEAT PIPE System Maintenance 140.33 63.65 5.87 0.1662 28.25 24 14.95 FRAM External External C1R
Cable Box Type III System Maintenance 120.1 54.48 14.17 0.4012 94.06 13.3 19.57 FRAM External External C1R
Cable Box Type III System Maintenance 120.1 54.48 14.17 0.4012 94.06 13.3 19.57 FRAM External External C1R
Cable Box Type III System Maintenance 120.1 54.48 14.17 0.4012 94.06 13.3 19.57 FRAM External External C1R
Cable Box Type III System Maintenance 120.1 54.48 14.17 0.4012 94.06 13.3 19.57 FRAM External External C1R
DC/DC CONVERTER UNIT EXTERNAL System Maintenance 117.36 53.23 5.87 0.1662 14.95 28.25 24 FRAM External External C1R
DC/DC CONVERTER UNIT EXTERNAL System Maintenance 117.36 53.23 5.87 0.1662 14.95 28.25 24 FRAM External External C1R
DC/DC CONVERTER UNIT EXTERNAL System Maintenance 117.36 53.23 5.87 0.1662 14.95 28.25 24 FRAM External External C1R
DC/DC CONVERTER UNIT EXTERNAL System Maintenance 117.36 53.23 5.87 0.1662 14.95 28.25 24 FRAM External External C1R
DC/DC CONVERTER UNIT EXTERNAL System Maintenance 117.36 53.23 5.87 0.1662 14.95 28.25 24 FRAM External External C1R
DC/DC CONVERTER UNIT EXTERNAL System Maintenance 117.36 53.23 5.87 0.1662 14.95 28.25 24 FRAM External External C1R
DC/DC CONVERTER UNIT EXTERNAL System Maintenance 117.36 53.23 5.87 0.1662 14.95 28.25 24 FRAM External External C1R
DC/DC CONVERTER UNIT EXTERNAL System Maintenance 117.36 53.23 5.87 0.1662 14.95 28.25 24 FRAM External External C1R
DC/DC CONVERTER UNIT EXTERNAL System Maintenance 117.36 53.23 5.87 0.1662 14.95 28.25 24 FRAM External External C1R
DC/DC CONVERTER UNIT EXTERNAL System Maintenance 117.36 53.23 5.87 0.1662 14.95 28.25 24 FRAM External External C1R
DC/DC CONVERTER UNIT EXTERNAL System Maintenance 117.36 53.23 5.87 0.1662 14.95 28.25 24 FRAM External External C1R
ORU/TOOLS CHANGEOUT MECHANISM System Maintenance 108.2 49.08 2.67 0.0756 23.5 14 14 FRAM External External C2
Coldplate Assembly, MBSU System Maintenance 106.7 48.40 14.8 0.4191 41.2 34.3 18.2 FRAM External External C1R
HEAT EXCHANGER, 4KW System Maintenance 105 47.63 2.35 0.0665 25.9 22.1 7.1 FRAM External External C1R
Cable Box Type II System Maintenance 100.38 45.53 14.17 0.4012 94.06 13.3 19.57 FRAM External External C1R
Cable Box Type II System Maintenance 100.38 45.53 14.17 0.4012 94.06 13.3 19.57 FRAM External External C1R
Cable Box Type II System Maintenance 100.38 45.53 14.17 0.4012 94.06 13.3 19.57 FRAM External External C1R
Cable Box Type II System Maintenance 100.38 45.53 14.17 0.4012 94.06 13.3 19.57 FRAM External External C1R
Coldplate Assembly, DDCU System Maintenance 97.45 44.20 5.14 0.1455 27 14 23.5 FRAM External External C1R
Coldplate Assembly, DDCU System Maintenance 97.45 44.20 5.14 0.1455 27 14 23.5 FRAM External External C1R
Coldplate Assembly, DDCU System Maintenance 97.45 44.20 5.14 0.1455 27 14 23.5 FRAM External External C1R
Coldplate Assembly, DDCU System Maintenance 97.45 44.20 5.14 0.1455 27 14 23.5 FRAM External External C1R
Coldplate Assembly, DDCU System Maintenance 97.45 44.20 5.14 0.1455 27 14 23.5 FRAM External External C1R
Heat Exchanger, High Load, 0-25 KW System Maintenance 92.56 41.98 2.04 0.0578 24 21 7 FRAM External External C2R
Heat Exchanger, High Load, 0-25 KW System Maintenance 92.56 41.98 2.04 0.0578 24 21 7 FRAM External External C2R
Heat Exchanger, High Load, 0-25 KW System Maintenance 92.56 41.98 2.04 0.0578 24 21 7 FRAM External External C2R
Heat Exchanger, High Load, 0-25 KW System Maintenance 92.56 41.98 2.04 0.0578 24 21 7 FRAM External External C2R
ELECTRONIC CONTROL UNIT System Maintenance 89.89 40.77 2.92 0.0827 22.7 11.9 18.7 FRAM External External C1R
ELECTRONIC CONTROL UNIT System Maintenance 89.89 40.77 2.92 0.0827 22.7 11.9 18.7 FRAM External External C1R
ELECTRONIC CONTROL UNIT System Maintenance 89.89 40.77 2.92 0.0827 22.7 11.9 18.7 FRAM External External C1R
ELECTRONIC CONTROL UNIT System Maintenance 89.89 40.77 2.92 0.0827 22.7 11.9 18.7 FRAM External External C1R
Ku Band Transmitter/Receiver/Controller System Maintenance 80 36.29 2.36 0.0668 25 16.2 10.09 FRAM External External C3
ROTARY JOINT MOTOR CONTROLLER System Maintenance 77.3 35.06 2.02 0.0572 26 17 7.9 FRAM External External C1R
ROTARY JOINT MOTOR CONTROLLER System Maintenance 77.3 35.06 2.02 0.0572 26 17 7.9 FRAM External External C1R
ROTARY JOINT MOTOR CONTROLLER System Maintenance 77.3 35.06 2.02 0.0572 26 17 7.9 FRAM External External C1R
ROTARY JOINT MOTOR CONTROLLER System Maintenance 77.3 35.06 2.02 0.0572 26 17 7.9 FRAM External External C1R
CPDS - EVA System Maintenance 77 34.93 3.65 0.1034 16.2 15.75 24.75 FRAM External External C3
Rate Gyro Assembly System Maintenance 60.82 27.59 4.56 0.1291 23.6 22.1 15.1 FRAM External External C1R
ORU Tool Platform System Maintenance 58.6 26.58 12.39 0.3508 60.9 20.2 17.4 FRAM External External C2
Radiator ORU, Nadir System Maintenance 50.4 22.86 4.81 0.1362 18 21 22 FRAM External External C1R
Radiator ORU, Zenith System Maintenance 45.9 20.82 4.81 0.1362 18 21 22 FRAM External External C1R
LUMINAIRE, VIDEO CAMERA System Maintenance 32.5 14.74 3.01 0.0852 17 17 18 FRAM External External C2R
LUMINAIRE, VIDEO CAMERA System Maintenance 32.5 14.74 3.01 0.0852 17 17 18 FRAM External External C2R
Wire Harness Assembly External System Maintenance 30 13.61 6.77 0.1917 FRAM External External C2
Wire Harness Assembly External System Maintenance 30 13.61 6.77 0.1917 FRAM External External C2
Wire Harness Assembly External System Maintenance 30 13.61 6.77 0.1917 FRAM External External C2
Wire Harness Assembly External System Maintenance 30 13.61 6.77 0.1917 FRAM External External C2
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Wire Harness Assembly External System Maintenance 30 13.61 6.77 0.1917 FRAM External External C2
Wire Harness Assembly External System Maintenance 30 13.61 6.77 0.1917 FRAM External External C2
Wire Harness Assembly External System Maintenance 30 13.61 6.77 0.1917 FRAM External External C2
Wire Harness Assembly External System Maintenance 30 13.61 6.77 0.1917 FRAM External External C2
Wire Harness Assembly External System Maintenance 30 13.61 6.77 0.1917 FRAM External External C2
Wire Harness Assembly External System Maintenance 30 13.61 6.77 0.1917 FRAM External External C2
MT/TUS  INTERFACE UMBILICAL ASSY System Maintenance 22.39 10.16 1.9 0.0538 20.3 13.5 12 FRAM External External C2R
Fluid Line Assembly External System Maintenance 20 9.07 0.04 0.0011 FRAM External External C2
Fluid Line Assembly External System Maintenance 20 9.07 0.04 0.0011 FRAM External External C2
Fluid Line Assembly External System Maintenance 20 9.07 0.04 0.0011 FRAM External External C2
Fluid Line Assembly External System Maintenance 20 9.07 0.04 0.0011 FRAM External External C2
GPS Antenna Assy System Maintenance 15 6.80 0.81 0.0229 17.1 11 7.4 FRAM External External C2R
VIDEO SIGNAL CONVERTER System Maintenance 11 4.99 1.25 0.0354 18 15 8 FRAM External External C2R
VIDEO SIGNAL CONVERTER System Maintenance 11 4.99 1.25 0.0354 18 15 8 FRAM External External C2R
VIDEO SIGNAL CONVERTER System Maintenance 11 4.99 1.25 0.0354 18 15 8 FRAM External External C2R
ENGERY ABSORBER System Maintenance 10 4.54 1.5 0.0425 FRAM External External C1R
ENGERY ABSORBER System Maintenance 10 4.54 1.5 0.0425 FRAM External External C1R
Depress/Repress Pump System Maintenance 210 95.25 13.75 0.3894 36 60 11 Rack MLE Internal Internal APAS C1R
Pump Package System Maintenance 195.1 88.50 4.85 0.1373 17 17 29 M02 MLE Internal Internal C1R
Pump Package System Maintenance 195.1 88.50 4.85 0.1373 17 17 29 M03 MLE Internal Internal C1R
ORU Transfer Device (OTD) System Maintenance 194 88.00 2.29 0.0648 27.96 19.86 7.12 M02 MLE Internal External C1R
FUEL CELL WATER TANK System Maintenance 159 72.12 13.46 0.3811 MLE Internal Internal C1R
Drive Lock Assembly (SARJ) System Maintenance 145.1 65.82 4.26 0.1206 24.2 18.1 16.8 M02 MLE Internal External C1R
Drive Lock Assembly (SARJ) System Maintenance 145.1 65.82 4.26 0.1206 24.2 18.1 16.8 M02 MLE Internal External C1R
DC/DC CONVERTER UNIT INTERNAL System Maintenance 107 48.53 2.94 0.0833 10.45 27.8 17.5 3 CTB MLE Internal Internal C1R
DC/DC CONVERTER UNIT INTERNAL System Maintenance 107 48.53 2.94 0.0833 10.45 27.8 17.5 3 CTB MLE Internal Internal C1R
EXT TV CAMERA GROUP (ETVCG) System Maintenance 93 42.18 4.3 0.1218 17.2 15.3 28.3 3 CTB MLE Internal External C2R
EXT TV CAMERA GROUP (ETVCG) System Maintenance 93 42.18 4.3 0.1218 28.3 15.3 13.2 3 CTB MLE Internal External C2R
EXT TV CAMERA GROUP (ETVCG) System Maintenance 93 42.18 4.3 0.1218 28.3 15.3 13.2 3 CTB MLE Internal External C2R
HEAT EXCHANGER System Maintenance 92.59 42.00 13.89 0.3933 40 30 20 Rack MLE Internal Internal C1
External Video Switch Unit (EVSU) System Maintenance 87 39.46 1.29 0.0365 18.6 13 9.2 1 CTB MLE Internal External C2R
External Video Switch Unit (EVSU) System Maintenance 87 39.46 1.29 0.0365 18.6 13 9.2 1 CTB MLE Internal External C2R
External Video Switch Unit (EVSU) System Maintenance 87 39.46 1.29 0.0365 18.6 13 9.2 1 CTB MLE Internal External C2R
LOAD TRANSFER UNIT System Maintenance 84.8 38.46 1.22 0.0345 20.3 12.1 8.6 3 CTB MLE Internal External C2
LOAD TRANSFER UNIT System Maintenance 84.8 38.46 1.22 0.0345 20.3 12.1 8.6 3 CTB MLE Internal External C2
LOAD TRANSFER UNIT System Maintenance 83.15 37.72 1.22 0.0345 20.3 12.1 8.6 3 CTB MLE Internal External C2
LOAD TRANSFER UNIT System Maintenance 83.15 37.72 1.22 0.0345 20.3 12.1 8.6 3 CTB MLE Internal External C2
CHARCOAL BED System Maintenance 83.09 37.69 3.97 0.1124 32.5 15.3 13.8 M02 MLE Internal Internal C1R

Umbilical Mechanism Assembly (UMA) MT System Maintenance 82.9 37.60 1.25 0.0354 13.9 13.5 11.5 2 CTB MLE Internal External C2

POWER DATA GRAPPLE FIXTURE (PDGF) System Maintenance 72.8 33.02 7.41 0.2098 37.3 34 10.1 Rack MLE Internal External APAS C1R

POWER DATA GRAPPLE FIXTURE (PDGF) System Maintenance 72.8 33.02 7.41 0.2098 37.3 34 10.1 Rack MLE Internal External APAS C1R

POWER DATA GRAPPLE FIXTURE (PDGF) System Maintenance 72.8 33.02 7.41 0.2098 37.3 34 10.1 Rack MLE Internal External APAS C1R

Umbilical Mechanism Assy Payload Attach System Maintenance 72 32.66 1.25 0.0354 13.9 13.5 11.5 2 CTB MLE Internal External C2
Umbilical Mechanism ULC Attach System Maintenance 72 32.66 1.25 0.0354 13.9 13.5 11.5 2 CTB MLE Internal External C2
LATCH ASSY, CAPTURE, PAYLOAD System Maintenance 65 29.48 3.75 0.1062 12 20 27 M02 MLE Internal External C2R
LATCH ASSY, CAPTURE, ULC System Maintenance 65 29.48 3.75 0.1062 12 20 27 M02 MLE Internal External C2R
Volatile Organic Analyzer (VOA) System Maintenance 65 29.48 3.25 0.092 28.13 19 10.5 M02 MLE Internal Internal C3
Articulating Portable Foot Restraint System Maintenance 63 28.58 10.85 0.3072 25 25 30 Rack MLE Internal External C1R
Articulating Portable Foot Restraint System Maintenance 63 28.58 10.85 0.3072 25 25 30 Rack MLE Internal External C1R
Articulating Portable Foot Restraint System Maintenance 63 28.58 10.85 0.3072 25 25 30 Rack MLE Internal External C1R
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LocationCargo Mass Volume Dimensions

Articulating Portable Foot Restraint System Maintenance 63 28.58 10.85 0.3072 25 25 30 Rack MLE Internal External C1R
SPCU Maint. Kit System Maintenance 61 27.67 10 0.2832 MLE Internal Internal C1R
Utility Rail Assy-8 System Maintenance 60.4 27.40 0.99 0.028 45.2 5.8 6.5 Rack MLE Internal External C1R
Utility Rail Assy-8 System Maintenance 60.4 27.40 0.99 0.028 45.2 5.8 6.5 Rack MLE Internal External C1R
Tool Holder Assembly (THA) System Maintenance 58.8 26.67 9.04 0.256 26.7 26 22.5 Rack MLE Internal External C2
MDM-10 - external MDM-S0-1 System Maintenance 58 26.31 1.13 0.032 14.9 14.2 9.2 1 CTB MLE Internal External C1R
MDM-10 - external MDM-S0-2 System Maintenance 58 26.31 1.13 0.032 14.9 14.2 9.2 1 CTB MLE Internal External C1R
Radiator Beam Valve Module System Maintenance 56.2 25.49 1.28 0.0362 24.5 18 5 3 CTB MLE Internal External C2R
Radiator Beam Valve Module System Maintenance 56.2 25.49 1.28 0.0362 24.5 18 5 3 CTB MLE Internal External C2R
Radiator Beam Valve Module System Maintenance 56.2 25.49 1.28 0.0362 24.5 18 5 3 CTB MLE Internal External C2R
Radiator Beam Valve Module System Maintenance 56.2 25.49 1.28 0.0362 24.5 18 5 3 CTB MLE Internal External C2R
Oxygen Reg & Dist Assy System Maintenance 56 25.40 0.413 0.0117 9 6 13.2 1/2 CTB MLE Internal Internal C1R
INLET, FAN GROUP System Maintenance 55.8 25.31 4.621 0.1309 22 17.5 20.8 M02 MLE Internal Internal C1R
INLET, FAN GROUP System Maintenance 55.8 25.31 4.621 0.1309 22 17.5 20.8 M02 MLE Internal Internal C1R
Utility Rail, SPDA 8 System Maintenance 53.8 24.40 0.93 0.0263 42.4 5.8 6.5 Rack MLE Internal External C1R
Electrical Assy, CMG System Maintenance 53 24.04 3.46 0.098 23 20 13 M01 MLE Internal External C1R
MDM-16 - internal MDM-N2-2 System Maintenance 50.1 22.72 1.02 0.0289 13.3 14.4 9.2 1 CTB MLE Internal Internal C1R
MDM-16 - internal MDM-N3-2 System Maintenance 50.1 22.72 1.02 0.0289 13.3 14.4 9.2 1 CTB MLE Internal Internal C1R
PRESSURE CONTROL PANEL ASSY. System Maintenance 50 22.68 1.24 0.0351 19 12.4 9.1 1 CTB MLE Internal Internal C1R
PRESSURE CONTROL PANEL ASSY. System Maintenance 50 22.68 1.24 0.0351 19 12.4 9.1 1 CTB MLE Internal Internal C1R
Utility Rail, RPDA 8 System Maintenance 50 22.68 0.99 0.028 45.2 5.8 6.5 Rack MLE Internal External C1R
Utility Rail, RPDA 8 System Maintenance 50 22.68 0.99 0.028 45.2 5.8 6.5 Rack MLE Internal External C1R
PFR Workstation Stanchion Assy System Maintenance 48.53 22.01 11.85 0.3356 67.78 28.5 10.6 Rack MLE Internal External APAS C1R
MDM-16 - internal MDM-N2-1 System Maintenance 48.5 22.00 1.02 0.0289 13.3 14.4 9.2 1 CTB MLE Internal Internal C1R
MDM-16 - internal MDM-N3-1 System Maintenance 48.5 22.00 1.02 0.0289 13.3 14.4 9.2 1 CTB MLE Internal Internal C1R
ARTIFICIAL VISION UNIT System Maintenance 48 21.77 0.97 0.0275 12.75 14.4 9.15 1 CTB MLE Internal Internal C2R
Utility Rail Assy, 2 System Maintenance 46.82 21.24 0.43 0.0122 17.2 5.8 7.5 1 CTB MLE Internal External C1R

CAMERA, LIGHT & PTU ASSEMBLY (CLPA) System Maintenance 46 20.87 6.64 0.188 23 23 21.7 M01 MLE Internal External C2R

CAMERA, LIGHT & PTU ASSEMBLY (CLPA) System Maintenance 46 20.87 6.64 0.188 23 23 21.7 M01 MLE Internal External C2R

CAMERA, LIGHT & PTU ASSEMBLY (CLPA) System Maintenance 46 20.87 6.64 0.188 23 23 21.7 M01 MLE Internal External C2R
POWER SWITCHING UNIT, SPDM System Maintenance 45 20.41 0.76 0.0215 14.5 10 9 1 CTB MLE Internal External C2R
MDM-10 - external MDM-N1-1 System Maintenance 43.2 19.60 0.97 0.0275 14.9 12.2 9.2 1 CTB MLE Internal External C1R
MDM-10 - external MDM-N1-2 System Maintenance 43.2 19.60 0.97 0.0275 14.9 12.2 9.2 1 CTB MLE Internal External C1R

Temporary Equipment Restraint Aid (TERA) System Maintenance 42.95 19.48 18.63 0.5275 77 19 22 Rack MLE Internal External APAS C1R
ROLLER SUSPENSION UNIT System Maintenance 42.85 19.44 1.2 0.034 15.3 12 11.3 2 CTB MLE Internal External C2
Signal Processor, Baseband, ACS System Maintenance 42.82 19.42 1 0.0283 14.4 13 9.2 1 CTB MLE Internal External C1SR
Signal Processor, Baseband, ACS System Maintenance 42.82 19.42 1 0.0283 14.4 13 9.2 1 CTB MLE Internal External C1SR
TDRSS Transponder (S BAND) System Maintenance 42.76 19.40 1 0.0283 14.4 13 9.2 1 CTB MLE Internal External C1SR
TDRSS Transponder (S BAND) System Maintenance 42.76 19.40 1 0.0283 14.4 13 9.2 1 CTB MLE Internal External C1SR
MDM-10 - external MDM-P1-2 System Maintenance 41.7 18.91 1.13 0.032 14.9 14.2 9.2 1 CTB MLE Internal External C1R
MDM-10 - external MDM-S1-1 System Maintenance 41.7 18.91 1.13 0.032 14.9 14.2 9.2 1 CTB MLE Internal External C1R
Water Sampler & Archiver (WS/A) System Maintenance 41 18.60 1.61 0.0456 19.3 9 16 1 CTB MLE Internal Internal C3
CL Umbilical Interface Panel System Maintenance 41 18.60 0.04 0.0011 MLE Internal Internal C1R

MDM-16 - enhanced/external MDM-EXT-1 System Maintenance 40 18.14 1.02 0.0289 14.9 16.4 9.2 1 CTB MLE Internal External C1R

MDM-16 - enhanced/external MDM-EXT-2 System Maintenance 40 18.14 1.02 0.0289 14.9 16.4 9.2 1 CTB MLE Internal External C1R
Pan Tilt Unit (PTU) System Maintenance 40 18.14 0.34 0.0096 16 6.06 6.06 1/2 CTB MLE Internal External C2R
Pan Tilt Unit (PTU) System Maintenance 40 18.14 0.34 0.0096 16 6.06 6.06 1/2 CTB MLE Internal External C2R
Pan Tilt Unit (PTU) System Maintenance 40 18.14 0.34 0.0096 16 6.06 6.06 1/2 CTB MLE Internal External C2R
CAMERA AND LIGHT ASSEMBLY (CLA) System Maintenance 39.3 17.83 1.44 0.0408 15.7 12.7 12.5 2 CTB MLE Internal External C2R
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LocationCargo Mass Volume Dimensions

CAMERA AND LIGHT ASSEMBLY (CLA) System Maintenance 39.3 17.83 1.44 0.0408 15.7 12.7 12.5 2 CTB MLE Internal External C2R
CAMERA AND LIGHT ASSEMBLY (CLA) System Maintenance 39.3 17.83 1.44 0.0408 15.7 12.7 12.5 2 CTB MLE Internal External C2R
Utility Rail, SPDA 6 System Maintenance 39.06 17.72 0.74 0.021 34 5.8 6.5 M02 MLE Internal External C1R
D&C Panel Unit Assembly System Maintenance 37.3 16.92 1.18 0.0334 14 12.13 12 2 CTB MLE Internal Internal C1
D&C Panel Unit Assembly System Maintenance 37.3 16.92 1.18 0.0334 14 12.13 12 2 CTB MLE Internal Internal C1
CPDS - IV System Maintenance 36 16.33 2.6 0.0736 20 15 15 3 CTB MLE Internal Internal C3
Advanced Life Support (ALS) Pack System Maintenance 36 16.33 1.69 0.0479 26 14 8 3 CTB MLE Internal Internal C3
DEFIBRILLATOR System Maintenance 36 16.33 1.38 0.0391 20.5 14.5 8 3 CTB MLE Internal Internal C3
ARM COMPUTER UNIT ASSY System Maintenance 33.8 15.33 1.65 0.0467 14 19 10.75 2 CTB MLE Internal External C1R
ARM COMPUTER UNIT ASSY System Maintenance 33.8 15.33 1.65 0.0467 14 19 10.75 2 CTB MLE Internal External C1R
Utility Rail, SPDA 6 System Maintenance 33.05 14.99 0.8 0.0227 36.8 5.8 6.5 Rack MLE Internal External C2
Utility Rail, SPDA 6 System Maintenance 33.05 14.99 0.8 0.0227 36.8 5.8 6.5 Rack MLE Internal External C2
Video Tape Recorder System Maintenance 32.81 14.88 0.57 0.0161 15.88 8.1 7.61 1/2 CTB MLE Internal Internal C3
CONTROLLER ASSEMBLY - 1 System Maintenance 31.8 14.42 0.57 0.0161 19 12 4.3 1 CTB MLE Internal Internal C2
CONTROLLER ASSEMBLY - 1 System Maintenance 31.8 14.42 0.57 0.0161 19 12 4.3 1 CTB MLE Internal Internal C2
CONTROLLER ASSEMBLY - 2 System Maintenance 31.8 14.42 0.57 0.0161 19 12 4.3 1 CTB MLE Internal Internal C2
CONTROLLER ASSEMBLY - 3 System Maintenance 31.8 14.42 0.57 0.0161 19 12 4.3 1 CTB MLE Internal Internal C2
VIDEO DISTRIBUTION UNIT(VDU) System Maintenance 31.72 14.39 1.49 0.0422 18.5 15.5 9 1 CTB MLE Internal External C2R
VIDEO DISTRIBUTION UNIT(VDU) System Maintenance 31.72 14.39 1.49 0.0422 18.5 15.5 9 1 CTB MLE Internal External C2R
MDM-16 ESS EXTERNAL CHASSIS System Maintenance 30.7 13.93 1.3 0.0368 14.9 16.4 9.2 1 CTB MLE Internal External C1
MDM-16 ESS EXTERNAL CHASSIS System Maintenance 30.7 13.93 1.3 0.0368 14.9 16.4 9.2 1 CTB MLE Internal External C1

MDM-16 ENH/INT CHASSIS (w/o fiber optic) System Maintenance 30.5 13.83 1.02 0.0289 13.3 14.4 9.2 1 CTB MLE Internal Internal C1

MDM-16 ENH/INT CHASSIS (w/o fiber optic) System Maintenance 30.5 13.83 1.02 0.0289 13.3 14.4 9.2 1 CTB MLE Internal Internal C1

MDM-16 ENH/INT CHASSIS (w/o fiber optic) System Maintenance 30.5 13.83 1.02 0.0289 13.3 14.4 9.2 1 CTB MLE Internal Internal C1

MDM-16 ENH/INT CHASSIS (w/o fiber optic) System Maintenance 30.5 13.83 1.02 0.0289 13.3 14.4 9.2 1 CTB MLE Internal Internal C1

MDM-16 ENH/INT CHASSIS (w/o fiber optic) System Maintenance 30.5 13.83 1.02 0.0289 13.3 14.4 9.2 1 CTB MLE Internal Internal C1

MDM-16 ENH/INT CHASSIS (w/o fiber optic) System Maintenance 30.5 13.83 1.02 0.0289 13.3 14.4 9.2 1 CTB MLE Internal Internal C1

MDM-16 ENH/INT CHASSIS (w/o fiber optic) System Maintenance 30.5 13.83 1.02 0.0289 13.3 14.4 9.2 1 CTB MLE Internal Internal C1

MDM-16 ENHANCED/INTERNAL CHASSIS System Maintenance 30.5 13.83 1.02 0.0289 13.3 14.4 9.2 1 CTB MLE Internal Internal C1

MDM-16 ENHANCED/INTERNAL CHASSIS System Maintenance 30.5 13.83 1.02 0.0289 13.3 14.4 9.2 1 CTB MLE Internal Internal C1

MDM-16 ENHANCED/INTERNAL CHASSIS System Maintenance 30.5 13.83 1.02 0.0289 13.3 14.4 9.2 1 CTB MLE Internal Internal C1

MDM-16 ENHANCED/INTERNAL CHASSIS System Maintenance 30.5 13.83 1.02 0.0289 13.3 14.4 9.2 1 CTB MLE Internal Internal C1

MDM-16 ENHANCED/INTERNAL CHASSIS System Maintenance 30.5 13.83 1.02 0.0289 13.3 14.4 9.2 1 CTB MLE Internal Internal C1
1553 Comm Bus PIM-W14 System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C1R
1553 Comm Bus PIM-W2 System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C1R
2nd Power PIM-W26 System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C1R
DC Cntrl & 2nd Pwr PIM-W16 System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C1R
DC Cntrl & 2nd Pwr PIM-W4 System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C1R
DC Cntrl & 2nd Pwr PIM-W5 System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C1R
DC Cntrl & Prim. Pwr PIM-W15 System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C1R
DC Cntrl & Prim. Pwr PIM-W24 System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C1R
Primary Pwr PIM-W11 System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C1R
Primary Pwr PIM-W111 System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C1R
Primary Pwr PIM-W18 System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C1R
Z1 Cables System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C1R
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LocationCargo Mass Volume Dimensions

1553 Comm Bus PIM-W12 System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C2
1553 Comm Bus PIM-W12 System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C2
1553 Comm Bus PIM-W12 System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C2
1553 Comm Bus PIM-W12 System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C2
1553 Comm Bus PIM-W14 System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C2
1553 Comm Bus PIM-W14 System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C2
1553 Comm Bus PIM-W14 System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C2
1553 Comm Bus PIM-W19 System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C2
1553 Comm Bus PIM-W19 System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C2
1553 Comm Bus PIM-W19 System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C2
1553 Comm Bus PIM-W19 System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C2
1553 Comm Bus PIM-W2 System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C2
1553 Comm Bus PIM-W2 System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C2
1553 Comm Bus PIM-W2 System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C2
1553 Comm Bus PIM-W22 System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C2
1553 Comm Bus PIM-W22 System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C2
1553 Comm Bus PIM-W22 System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C2
1553 Comm Bus PIM-W22 System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C2
1553 Comm Bus PIM-W30 System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C2
1553 Comm Bus PIM-W30 System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C2
1553 Comm Bus PIM-W30 System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C2
1553 Comm Bus PIM-W30 System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C2
1553 Comm Bus PIM-W7 System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C2
1553 Comm Bus PIM-W7 System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C2
1553 Comm Bus PIM-W7 System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C2
1553 Comm Bus PIM-W7 System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C2
2nd Power PIM-W26 System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C2
2nd Power PIM-W26 System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C2
2nd Power PIM-W26 System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C2
2nd Power PIM-W27 System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C2
2nd Power PIM-W27 System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C2
2nd Power PIM-W27 System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C2
2nd Power PIM-W27 System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C2
2nd Power PIM-W3 System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C2
2nd Power PIM-W3 System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C2
2nd Power PIM-W3 System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C2
2nd Power PIM-W3 System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C2
2nd Power PIM-W6 System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C2
2nd Power PIM-W6 System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C2
2nd Power PIM-W6 System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C2
2nd Power PIM-W6 System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C2
Cable TCS Bridge System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C2
DC Cntrl & 2nd Pwr PIM-W13 System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C2
DC Cntrl & 2nd Pwr PIM-W13 System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C2
DC Cntrl & 2nd Pwr PIM-W13 System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C2
DC Cntrl & 2nd Pwr PIM-W13 System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C2
DC Cntrl & 2nd Pwr PIM-W16 System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C2
DC Cntrl & 2nd Pwr PIM-W16 System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C2
DC Cntrl & 2nd Pwr PIM-W16 System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C2
DC Cntrl & 2nd Pwr PIM-W20 System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C2
DC Cntrl & 2nd Pwr PIM-W20 System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C2
DC Cntrl & 2nd Pwr PIM-W20 System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C2
DC Cntrl & 2nd Pwr PIM-W20 System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C2
DC Cntrl & 2nd Pwr PIM-W4 System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C2
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LocationCargo Mass Volume Dimensions

DC Cntrl & 2nd Pwr PIM-W4 System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C2
DC Cntrl & 2nd Pwr PIM-W4 System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C2
DC Cntrl & 2nd Pwr PIM-W5 System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C2
DC Cntrl & 2nd Pwr PIM-W5 System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C2
DC Cntrl & 2nd Pwr PIM-W5 System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C2
DC Cntrl & Prim. Pwr PIM-W15 System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C2
DC Cntrl & Prim. Pwr PIM-W15 System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C2
DC Cntrl & Prim. Pwr PIM-W15 System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C2
DC Cntrl & Prim. Pwr PIM-W24 System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C2
DC Cntrl & Prim. Pwr PIM-W24 System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C2
DC Cntrl & Prim. Pwr PIM-W24 System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C2
DC Cntrl Pwr PIM-W17 System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C2
DC Cntrl Pwr PIM-W17 System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C2
DC Cntrl Pwr PIM-W17 System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C2
DC Cntrl Pwr PIM-W17 System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C2
MSC Pwr PIM-W10 System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C2
MSC Pwr PIM-W10 System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C2
MSC Pwr PIM-W10 System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C2
MSC Pwr PIM-W10 System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C2
MSC Pwr PIM-W9 System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C2
MSC Pwr PIM-W9 System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C2
MSC Pwr PIM-W9 System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C2
MSC Pwr PIM-W9 System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C2
Primary Pwr PIM W23 System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C2
Primary Pwr PIM W23 System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C2
Primary Pwr PIM W23 System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C2
Primary Pwr PIM W23 System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C2
Primary Pwr PIM-W1 System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C2
Primary Pwr PIM-W1 System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C2
Primary Pwr PIM-W1 System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C2
Primary Pwr PIM-W1 System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C2
Primary Pwr PIM-W11 System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C2
Primary Pwr PIM-W11 System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C2
Primary Pwr PIM-W11 System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C2
Primary Pwr PIM-W111 System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C2
Primary Pwr PIM-W111 System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C2
Primary Pwr PIM-W111 System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C2
Primary Pwr PIM-W118 System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C2
Primary Pwr PIM-W118 System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C2
Primary Pwr PIM-W118 System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C2
Primary Pwr PIM-W118 System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C2
Primary Pwr PIM-W18 System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C2
Primary Pwr PIM-W18 System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C2
Primary Pwr PIM-W18 System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C2
Primary Pwr PIM-W25 System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C2
Primary Pwr PIM-W25 System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C2
Primary Pwr PIM-W25 System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C2
Primary Pwr PIM-W25 System Maintenance 30 13.61 6.77 0.1917 MLE Internal External C2
TV Camera Interface Converter (TVCIC) System Maintenance 30 13.61 0.43 0.0122 13.2 8.1 6.9 1/2 CTB MLE Internal External C2R
TV Camera Interface Converter (TVCIC) System Maintenance 30 13.61 0.43 0.0122 13.2 8.1 6.9 1/2 CTB MLE Internal External C2R
TV Camera Interface Converter (TVCIC) System Maintenance 30 13.61 0.43 0.0122 13.2 8.1 6.9 1/2 CTB MLE Internal External C2R
MDM-04 EXTERNAL CHASSIS System Maintenance 29.2 13.24 0.63 0.0178 14.9 8 9.2 1/2 CTB MLE Internal External C1
MDM-04 EXTERNAL CHASSIS System Maintenance 29.2 13.24 0.63 0.0178 14.9 8 9.2 1/2 CTB MLE Internal External C1
MDM-04 EXTERNAL CHASSIS System Maintenance 29.2 13.24 0.63 0.0178 14.9 8 9.2 1/2 CTB MLE Internal External C1
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MDM-04 EXTERNAL CHASSIS System Maintenance 29.2 13.24 0.63 0.0178 14.9 8 9.2 1/2 CTB MLE Internal External C1
MDM-04 EXTERNAL CHASSIS System Maintenance 29.2 13.24 0.63 0.0178 14.9 8 9.2 1/2 CTB MLE Internal External C1
MDM-04 EXTERNAL CHASSIS System Maintenance 29.2 13.24 0.63 0.0178 14.9 8 9.2 1/2 CTB MLE Internal External C1
MDM-04 EXTERNAL CHASSIS System Maintenance 29.2 13.24 0.63 0.0178 14.9 8 9.2 1/2 CTB MLE Internal External C1
MDM-04 EXTERNAL CHASSIS System Maintenance 29.2 13.24 0.63 0.0178 14.9 8 9.2 1/2 CTB MLE Internal External C1
MDM-16 INTERNAL CHASSIS System Maintenance 28.7 13.02 1.05 0.0297 13.3 14.4 9.5 1 CTB MLE Internal Internal C1
MDM-16 INTERNAL CHASSIS System Maintenance 28.7 13.02 1.05 0.0297 13.3 14.4 9.5 1 CTB MLE Internal Internal C1
MDM-16 INTERNAL CHASSIS System Maintenance 28.7 13.02 1.05 0.0297 13.3 14.4 9.5 1 CTB MLE Internal Internal C1
MDM-16 INTERNAL CHASSIS System Maintenance 28.7 13.02 1.05 0.0297 13.3 14.4 9.5 1 CTB MLE Internal Internal C1
MDM-16 INTERNAL CHASSIS System Maintenance 28.7 13.02 1.05 0.0297 13.3 14.4 9.5 1 CTB MLE Internal Internal C1
MDM-16 INTERNAL CHASSIS System Maintenance 28.7 13.02 1.05 0.0297 13.3 14.4 9.5 1 CTB MLE Internal Internal C1
MDM-16 INTERNAL CHASSIS System Maintenance 28.7 13.02 1.05 0.0297 13.3 14.4 9.5 1 CTB MLE Internal Internal C1
MDM-16 INTERNAL CHASSIS System Maintenance 28.7 13.02 1.05 0.0297 13.3 14.4 9.5 1 CTB MLE Internal Internal C1
CATALYTIC OXIDIZER System Maintenance 27.83 12.62 0.98 0.0278 9.5 9.7 16.1 1 CTB MLE Internal Internal C1
AVIONICS AIR ASSEMBLY System Maintenance 27.6 12.52 1.17 0.0331 23.5 11 7.8 3 CTB MLE Internal Internal C1S
AVIONICS AIR ASSEMBLY System Maintenance 27.6 12.52 1.17 0.0331 23.5 11 7.8 3 CTB MLE Internal Internal C1S
In-flight Refill Unit (IRU) System Maintenance 27 12.25 1.1 0.0311 12.3 14.19 10.85 2 CTB MLE Internal Internal C2R
WATER SEPARATOR System Maintenance 26.3 11.93 2.02 0.0572 14.6 14 17.1 2 CTB MLE Internal Internal C1R
EMU Don/Doff Assembly (EDDA) System Maintenance 25 11.34 1.85 0.0524 2 38 42 1/2 CTB MLE Internal Internal C2R
Laptop (Portable Computer System) System Maintenance 25 11.34 0.2 0.0057 12.99 2.36 11.42 1 CTB MLE Internal Internal C1R
Laptop (Portable Computer System) System Maintenance 25 11.34 0.2 0.0057 12.99 2.36 11.42 1 CTB MLE Internal Internal C1R
Control Electronics Unit System Maintenance 24.9 11.29 0.78 0.0221 14.4 12.5 7.5 1 CTB MLE Internal Internal C1P
Control Electronics Unit System Maintenance 24.9 11.29 0.78 0.0221 14.4 12.5 7.5 1 CTB MLE Internal Internal C1P
LUMINAIRE, CETA System Maintenance 24 10.89 1 0.0283 12 11.4 12.6 2 CTB MLE Internal External C2R
LUMINAIRE, CETA System Maintenance 24 10.89 1 0.0283 12 11.4 12.6 2 CTB MLE Internal External C2R
LUMINAIRE, CETA System Maintenance 24 10.89 1 0.0283 12 11.4 12.6 2 CTB MLE Internal External C2R
LUMINAIRE, CETA System Maintenance 24 10.89 1 0.0283 12 11.4 12.6 2 CTB MLE Internal External C2R
Panel A, Electrical Assy (W11) System Maintenance 23 10.43 10.76 0.3047 31 20 30 M01 MLE Internal External APAS C2R
Panel B, Electrical Assy (W12) System Maintenance 23 10.43 8.85 0.2506 25.5 20 30 Rack MLE Internal External C2R
Plate, Connector Assy (W9 & W10) System Maintenance 23 10.43 6.94 0.1965 20 20 30 M01 MLE Internal External C2R
Bracket, Connector (W19) System Maintenance 23 10.43 4.63 0.1311 20 20 20 M01 MLE Internal External C2R
Video Switch Unit (VSU) System Maintenance 22.58 10.24 0.63 0.0178 5.75 11.5 16.5 1 CTB MLE Internal Internal C2R
Video Switch Unit (VSU) System Maintenance 22.58 10.24 0.63 0.0178 5.75 11.5 16.5 1 CTB MLE Internal Internal C2R
MDM-04 - external MDM-P1-1 System Maintenance 22.5 10.21 0.63 0.0178 14.9 8 9.2 1/2 CTB MLE Internal External C1R
MDM-04 - external MDM-P3-1 System Maintenance 22.5 10.21 0.63 0.0178 14.9 8 9.2 1/2 CTB MLE Internal External C1R
MDM-04 - external MDM-P3-2 System Maintenance 22.5 10.21 0.63 0.0178 14.9 8 9.2 1/2 CTB MLE Internal External C1R
MDM-04 - external MDM-S1-2 System Maintenance 22.5 10.21 0.63 0.0178 14.9 8 9.2 1/2 CTB MLE Internal External C1R
MDM-04 - external MDM-S3-1 System Maintenance 22.5 10.21 0.63 0.0178 14.9 8 9.2 1/2 CTB MLE Internal External C1R
MDM-04 - external MDM-S3-2 System Maintenance 22.5 10.21 0.63 0.0178 14.9 8 9.2 1/2 CTB MLE Internal External C1R
MDM-04 - external PVCU-1A System Maintenance 22.5 10.21 0.42 0.0119 13.3 6 9.2 1/2 CTB MLE Internal External C1R
MDM-04 - external PVCU-2A System Maintenance 22.5 10.21 0.42 0.0119 13.3 6 9.2 1/2 CTB MLE Internal External C1R
MDM-04 - external PVCU-2B System Maintenance 22.5 10.21 0.42 0.0119 13.3 6 9.2 1/2 CTB MLE Internal External C1R
MDM-04 - external PVCU-4B System Maintenance 22.5 10.21 0.42 0.0119 13.3 6 9.2 1/2 CTB MLE Internal External C1R
COLDPLATE - 10 System Maintenance 22.5 10.21 0.22 0.0062 60 10.3 2 Rack MLE Internal Internal C1
MDM-04 - external MDM-PTR System Maintenance 22 9.98 0.63 0.0178 14.9 8 9.2 1/2 CTB MLE Internal External C1R
MDM-04 - external MDM-STR System Maintenance 22 9.98 0.63 0.0178 14.9 8 9.2 1/2 CTB MLE Internal External C1R
Amplifier Module System Maintenance 21.9 9.93 0.92 0.0261 5.5 27.6 10.5 1 CTB MLE Internal External C1R
MDM-04 - internal MDM-FGB-1 System Maintenance 21.6 9.80 0.42 0.0119 13.3 6 9.2 1/2 CTB MLE Internal Internal C1R
MDM-04 - internal MDM-FGB-2 System Maintenance 21.6 9.80 0.42 0.0119 13.3 6 9.2 1/2 CTB MLE Internal Internal C1R
Signal Conditioner System Maintenance 21.15 9.59 0.75 0.0212 18 11.2 6.4 1 CTB MLE Internal External C2
MDM-10 - EXTERNAL CHASSIS System Maintenance 21 9.53 1.13 0.032 14.9 14.2 9.2 1 CTB MLE Internal External C1
MDM-10 - EXTERNAL CHASSIS System Maintenance 21 9.53 1.13 0.032 14.9 14.2 9.2 1 CTB MLE Internal External C1
MDM-10 - EXTERNAL CHASSIS System Maintenance 21 9.53 1.13 0.032 14.9 14.2 9.2 1 CTB MLE Internal External C1
MDM-10 - EXTERNAL CHASSIS System Maintenance 21 9.53 1.13 0.032 14.9 14.2 9.2 1 CTB MLE Internal External C1
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MDM-10 - EXTERNAL CHASSIS System Maintenance 21 9.53 1.13 0.032 14.9 14.2 9.2 1 CTB MLE Internal External C1
MDM-10 - EXTERNAL CHASSIS System Maintenance 21 9.53 1.13 0.032 14.9 14.2 9.2 1 CTB MLE Internal External C1
MDM-04 - external PVCU-1B System Maintenance 20.8 9.43 0.42 0.0119 13.3 6 9.2 1/2 CTB MLE Internal External C1R
MDM-04 - external PVCU-3A System Maintenance 20.8 9.43 0.42 0.0119 13.3 6 9.2 1/2 CTB MLE Internal External C1R
MDM-04 - external PVCU-3B System Maintenance 20.8 9.43 0.42 0.0119 13.3 6 9.2 1/2 CTB MLE Internal External C1R
MDM-04 - external PVCU-4A System Maintenance 20.8 9.43 0.42 0.0119 13.3 6 9.2 1/2 CTB MLE Internal External C1R
Regenerative Heat Exchanger System Maintenance 20.73 9.40 0.29 0.0082 5.8 17.8 4.8 1 CTB MLE Internal Internal C1S
GAS TRAP System Maintenance 20.2 9.16 0.19 0.0054 15.5 4.6 4.6 1/2 CTB MLE Internal Internal C1R
GAS TRAP System Maintenance 20.2 9.16 0.19 0.0054 15.5 4.6 4.6 1/2 CTB MLE Internal Internal C1R
SPCU CL Umbilical Set System Maintenance 20 9.07 0.99 0.028 MLE Internal Internal C1R
Fill/Drain QD Symetrics, IEA System Maintenance 20 9.07 0.04 0.0011 MLE Internal External C2
Fill/Drain QD Symetrics, IEA System Maintenance 20 9.07 0.04 0.0011 MLE Internal External C2
Fill/Drain QD Symetrics, IEA System Maintenance 20 9.07 0.04 0.0011 MLE Internal External C2
Fill/Drain QD Symetrics, IEA System Maintenance 20 9.07 0.04 0.0011 MLE Internal External C2
Fluid Line Assembly Internal System Maintenance 20 9.07 0.04 0.0011 MLE Internal Internal C2
Fluid Line Assembly Internal System Maintenance 20 9.07 0.04 0.0011 MLE Internal Internal C2
Fluid Line Assembly Internal System Maintenance 20 9.07 0.04 0.0011 MLE Internal Internal C2
NH3 Tube Lines, IEA System Maintenance 20 9.07 0.04 0.0011 MLE Internal External C2
NH3 Tube Lines, IEA System Maintenance 20 9.07 0.04 0.0011 MLE Internal External C2
NH3 Tube Lines, IEA System Maintenance 20 9.07 0.04 0.0011 MLE Internal External C2
NH3 Tube Lines, IEA System Maintenance 20 9.07 0.04 0.0011 MLE Internal External C2
PFCS Passive Half FQDC System Maintenance 20 9.07 0.04 0.0011 MLE Internal External C2
PFCS Passive Half FQDC System Maintenance 20 9.07 0.04 0.0011 MLE Internal External C2
PFCS Passive Half FQDC System Maintenance 20 9.07 0.04 0.0011 MLE Internal External C2
PFCS Passive Half FQDC System Maintenance 20 9.07 0.04 0.0011 MLE Internal External C2
Radiator Passive Half FQDC System Maintenance 20 9.07 0.04 0.0011 MLE Internal External C2
Radiator Passive Half FQDC System Maintenance 20 9.07 0.04 0.0011 MLE Internal External C2
Radiator Passive Half FQDC System Maintenance 20 9.07 0.04 0.0011 MLE Internal External C2
Radiator Passive Half FQDC System Maintenance 20 9.07 0.04 0.0011 MLE Internal External C2
COLDPLATE - 9 System Maintenance 18.8 8.53 0.62 0.0176 51.4 10.3 2.01 Rack MLE Internal Internal C1
Color Television Camera (CTVC) System Maintenance 18.3 8.30 0.35 0.0099 17.4 5.9 5.9 1 CTB MLE Internal External C2R
Color Television Camera (CTVC) System Maintenance 18.3 8.30 0.35 0.0099 17.4 5.9 5.9 1 CTB MLE Internal External C2R
Color Television Camera (CTVC) System Maintenance 18.3 8.30 0.35 0.0099 17.4 5.9 5.9 1 CTB MLE Internal External C2R
COLDPLATE - 1 System Maintenance 18.1 8.21 6.68 0.1892 30 17.5 22 M01 MLE Internal Internal C1
Tissue Eqvt Proportional Counter (TEPC) System Maintenance 18 8.16 1.67 0.0473 20 12 12 3 CTB MLE Internal Internal C3
Color Television Camera (CTVC) System Maintenance 18 8.16 0.35 0.0099 17.4 5.9 5.9 1 CTB MLE Internal External C2R

CDN REMOTE POWER CONTROL MODULE System Maintenance 18 8.16 0.32 0.0091 11 9 5.5 1/2 CTB MLE Internal External C1R
DRIVE MECHANISM ASSEMBLY System Maintenance 17.59 7.98 0.73 0.0207 26.5 26.5 2.3 M01 MLE Internal Internal C1R
DRIVE MECHANISM ASSEMBLY System Maintenance 17.59 7.98 0.73 0.0207 26.5 26.5 2.3 M01 MLE Internal Internal C1R
ACS/UCS Audio Interface Unit (AUAI) System Maintenance 17.1 7.76 0.39 0.011 11.5 10.2 5.8 1 CTB MLE Internal Internal C3
Suit Dryer Assembly System Maintenance 17 7.71 0.263 0.0074 5 7 13 1/2 CTB MLE Internal Internal C1R
Internal Audio Controller (IAC) System Maintenance 16.44 7.46 0.64 0.0181 11.5 16.5 5.8 1 CTB MLE Internal Internal C1SR
TEMPERATURE CONTROL CHECK VALVE System Maintenance 16.43 7.45 0.25 0.0071 15 7.5 3.8 1/2 CTB MLE Internal Internal C1R
Audio Terminal Unit (ATU) System Maintenance 16.3 7.39 0.63 0.0178 11.7 10.7 8.7 1 CTB MLE Internal Internal C1SR
Audio Terminal Unit (ATU) System Maintenance 16.3 7.39 0.63 0.0178 11.7 10.7 8.7 1 CTB MLE Internal Internal C1SR
Audio Terminal Unit (ATU) System Maintenance 16.3 7.39 0.63 0.0178 11.7 10.7 8.7 1 CTB MLE Internal Internal C1SR
Audio Terminal Unit (ATU) System Maintenance 16.3 7.39 0.63 0.0178 11.7 10.7 8.7 1 CTB MLE Internal Internal C1SR
Audio Terminal Unit (ATU) System Maintenance 16.3 7.39 0.63 0.0178 11.7 10.7 8.7 1 CTB MLE Internal Internal C1SR
PORTABLE FIRE EXTINGUISHER ASSY System Maintenance 16.28 7.38 1.41 0.0399 19.1 12.55 10.26 2 CTB MLE Internal Internal C1
PORTABLE FIRE EXTINGUISHER ASSY System Maintenance 16.28 7.38 1.41 0.0399 19.1 12.55 10.26 2 CTB MLE Internal Internal C1
PORTABLE FIRE EXTINGUISHER ASSY System Maintenance 16.28 7.38 1.41 0.0399 19.1 12.55 10.26 2 CTB MLE Internal Internal C1
PORTABLE FIRE EXTINGUISHER ASSY System Maintenance 16.28 7.38 1.41 0.0399 19.1 12.55 10.26 2 CTB MLE Internal Internal C1
PORTABLE FIRE EXTINGUISHER ASSY System Maintenance 16.28 7.38 1.41 0.0399 19.1 12.55 10.26 2 CTB MLE Internal Internal C1
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LocationCargo Mass Volume Dimensions

CL Depress/Repress Panel System Maintenance 16 7.26 0.1 0.0028 MLE Internal Internal C1R
EL Depress/Repress Panel System Maintenance 16 7.26 0.1 0.0028 MLE Internal Internal C1R
Bearing Assembly, Trundle System Maintenance 16 7.26 0.04 0.0011 8 4 2 1/2 CTB MLE Internal External C1R
Bearing Assembly, Trundle System Maintenance 16 7.26 0.04 0.0011 8 4 2 1/2 CTB MLE Internal External C1R
Thermostat Assembly System Maintenance 15 6.80 0.77 0.0218 MLE Internal External C2
Thermostat Assembly System Maintenance 15 6.80 0.77 0.0218 MLE Internal External C2
Thermostat Assembly System Maintenance 15 6.80 0.77 0.0218 MLE Internal External C2
Thermostat Assembly System Maintenance 15 6.80 0.77 0.0218 MLE Internal External C2
NITROGEN INTERFACE ASSY. System Maintenance 14.96 6.79 0.33 0.0093 15.6 4.2 8.7 1/2 CTB MLE Internal Internal C1P
NITROGEN INTERFACE ASSY. System Maintenance 14.96 6.79 0.33 0.0093 15.6 4.2 8.7 1/2 CTB MLE Internal Internal C1P
FILTER ASSEMBLY System Maintenance 14.3 6.49 0.17 0.0048 15.9 4.3 4.3 1/2 CTB MLE Internal Internal C1R
FILTER ASSEMBLY System Maintenance 14.3 6.49 0.17 0.0048 15.9 4.3 4.3 1/2 CTB MLE Internal Internal C1R
COLDPLATE - 8 System Maintenance 13.9 6.30 0.44 0.0125 37.3 10.3 2 Rack MLE Internal Internal C1
COLDPLATE - 8 System Maintenance 13.9 6.30 0.44 0.0125 37.3 10.3 2 Rack MLE Internal Internal C1
VERIFICATION GAS ASSEMBLY System Maintenance 12.7 5.76 0.48 0.0136 12.2 7.8 8.8 1 CTB MLE Internal Internal C1R
MDM-04 EXTERNAL CHASSIS System Maintenance 12.3 5.58 0.42 0.0119 13.3 6 9.2 1/2 CTB MLE Internal External C1
MDM-04 EXTERNAL CHASSIS System Maintenance 12.3 5.58 0.42 0.0119 13.3 6 9.2 1/2 CTB MLE Internal External C1
MDM-04 EXTERNAL CHASSIS System Maintenance 12.3 5.58 0.42 0.0119 13.3 6 9.2 1/2 CTB MLE Internal External C1
MDM-04 EXTERNAL CHASSIS System Maintenance 12.3 5.58 0.42 0.0119 13.3 6 9.2 1/2 CTB MLE Internal External C1
MDM-04 EXTERNAL CHASSIS System Maintenance 12.3 5.58 0.42 0.0119 13.3 6 9.2 1/2 CTB MLE Internal External C1
MDM-04 EXTERNAL CHASSIS System Maintenance 12.3 5.58 0.42 0.0119 13.3 6 9.2 1/2 CTB MLE Internal External C1
MDM-04 EXTERNAL CHASSIS System Maintenance 12.3 5.58 0.42 0.0119 13.3 6 9.2 1/2 CTB MLE Internal External C1
MDM-04 EXTERNAL CHASSIS System Maintenance 12.3 5.58 0.42 0.0119 13.3 6 9.2 1/2 CTB MLE Internal External C1
MDM-04 INTERNAL CHASSIS System Maintenance 12.2 5.53 0.42 0.0119 13.3 6 9.2 1/2 CTB MLE Internal Internal C1
MDM-04 INTERNAL CHASSIS System Maintenance 12.2 5.53 0.42 0.0119 13.3 6 9.2 1/2 CTB MLE Internal Internal C1
VENT/RELIEF VALVE ASSEMBLY System Maintenance 11.7 5.31 4.45 0.126 26.4 15.4 19.02 M02 MLE Internal External C1R
Water Microbiology Kit System Maintenance 11.5 5.22 0.92 0.0261 16 9 11 1 CTB MLE Internal Internal C3
3-Way Mix Valve System Maintenance 11.13 5.05 0.455 0.0129 13 5.5 11 1 CTB MLE Internal Internal C1S
3-Way Mix Valve System Maintenance 11.13 5.05 0.455 0.0129 13 5.5 11 1 CTB MLE Internal Internal C1S
Rack Ventilation Assembly System Maintenance 11 4.99 0.99 0.028 MLE Internal Internal C1R
RESPIRATORY SUPPORT PACK System Maintenance 11 4.99 0.4 0.0113 14.5 13.5 3.5 1 CTB MLE Internal Internal C3
Compound Spec Anlzr - Cmbust Prods System Maintenance 11 4.99 0.28 0.0079 3.7 7.5 17.5 1/2 CTB MLE Internal Internal C3
Compound Spec Anlzr - Cmbust Prods System Maintenance 11 4.99 0.28 0.0079 3.7 7.5 17.5 1/2 CTB MLE Internal Internal C3
IMV VALVE System Maintenance 10.9 4.94 0.56 0.0159 10 7.7 12.6 1 CTB MLE Internal Internal C1R
IMV VALVE System Maintenance 10.9 4.94 0.56 0.0159 10 7.7 12.6 1 CTB MLE Internal Internal C1R
IMV VALVE System Maintenance 10.9 4.94 0.56 0.0159 10 7.7 12.6 1 CTB MLE Internal Internal C1R
IMV VALVE System Maintenance 10.9 4.94 0.56 0.0159 10 7.7 12.6 1 CTB MLE Internal Internal C1R
IMV VALVE System Maintenance 10.9 4.94 0.56 0.0159 10 7.7 12.6 1 CTB MLE Internal Internal C1R
IMV VALVE System Maintenance 10.9 4.94 0.56 0.0159 10 7.7 12.6 1 CTB MLE Internal Internal C1R
IMV VALVE System Maintenance 10.9 4.94 0.56 0.0159 10 7.7 12.6 1 CTB MLE Internal Internal C1R
Audio Interface Unit (DAIU,RAIU) System Maintenance 10.75 4.88 0.39 0.011 11.5 10.2 5.8 1 CTB MLE Internal Internal C3
Audio Interface Unit (DAIU,RAIU) System Maintenance 10.75 4.88 0.39 0.011 11.5 10.2 5.8 1 CTB MLE Internal Internal C3
SPCU Electronics Package System Maintenance 10 4.54 0.99 0.028 MLE Internal Internal C1R
Camcorder System Maintenance 10 4.54 0.741 0.021 12.5 10.25 10 2 CTB MLE Internal Internal C3
Water Regulation & Distribution System Maintenance 9.99 4.53 0.99 0.028 MLE Internal Internal C1R
RPC MODULE TYPE IV System Maintenance 9.83 4.46 0.13 0.0037 9.2 3.5 7.1 1/2 CTB MLE Internal External C1R
RPC MODULE TYPE IV System Maintenance 9.83 4.46 0.13 0.0037 9.2 3.5 7.1 1/2 CTB MLE Internal External C1R
RPC MODULE TYPE IV System Maintenance 9.83 4.46 0.13 0.0037 9.2 3.5 7.1 1/2 CTB MLE Internal External C1R
RPC MODULE TYPE IV System Maintenance 9.83 4.46 0.13 0.0037 9.2 3.5 7.1 1/2 CTB MLE Internal External C1R
RPC MODULE TYPE IV System Maintenance 9.83 4.46 0.13 0.0037 9.2 3.5 7.1 1/2 CTB MLE Internal External C1S
RPC MODULE TYPE III System Maintenance 9.7 4.40 0.14 0.004 9.2 3.6 7.1 1/2 CTB MLE Internal External C1R
RPC MODULE TYPE III System Maintenance 9.7 4.40 0.14 0.004 9.2 3.6 7.1 1/2 CTB MLE Internal External C1S
RPC MODULE TYPE VI System Maintenance 9.66 4.38 0.14 0.004 9.2 3.6 7.1 1/2 CTB MLE Internal External C1R
RPC MODULE TYPE VI System Maintenance 9.66 4.38 0.14 0.004 9.2 3.6 7.1 1/2 CTB MLE Internal External C1S
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LocationCargo Mass Volume Dimensions

RPC MODULE TYPE II System Maintenance 9.63 4.37 0.14 0.004 9.2 3.6 7.1 1/2 CTB MLE Internal External C1R
RPC MODULE TYPE II System Maintenance 9.63 4.37 0.14 0.004 9.2 3.6 7.1 1/2 CTB MLE Internal External C1R
RPC MODULE TYPE II System Maintenance 9.63 4.37 0.14 0.004 9.2 3.6 7.1 1/2 CTB MLE Internal External C1R
RPC MODULE TYPE II System Maintenance 9.63 4.37 0.14 0.004 9.2 3.6 7.1 1/2 CTB MLE Internal External C1R
RPC MODULE TYPE II System Maintenance 9.63 4.37 0.14 0.004 9.2 3.6 7.1 1/2 CTB MLE Internal External C1R
RPC MODULE TYPE II System Maintenance 9.63 4.37 0.14 0.004 9.2 3.6 7.1 1/2 CTB MLE Internal External C1S
RPC MODULE TYPE V System Maintenance 9.62 4.36 0.13 0.0037 3.54 9.18 6.88 1/2 CTB MLE Internal External C1R
RPC MODULE TYPE V System Maintenance 9.62 4.36 0.13 0.0037 3.54 9.18 6.88 1/2 CTB MLE Internal External C1R
RPC MODULE TYPE V System Maintenance 9.62 4.36 0.13 0.0037 3.54 9.18 6.88 1/2 CTB MLE Internal External C1R
RPC MODULE TYPE V System Maintenance 9.62 4.36 0.13 0.0037 3.54 9.18 6.88 1/2 CTB MLE Internal External C1R
RPC MODULE TYPE V System Maintenance 9.62 4.36 0.13 0.0037 3.54 9.18 6.88 1/2 CTB MLE Internal External C1R
RPC MODULE TYPE V System Maintenance 9.62 4.36 0.13 0.0037 3.54 9.18 6.88 1/2 CTB MLE Internal External C1R
RPC MODULE TYPE V System Maintenance 9.62 4.36 0.13 0.0037 3.54 9.18 6.88 1/2 CTB MLE Internal External C1R
RPC MODULE TYPE V System Maintenance 9.62 4.36 0.13 0.0037 3.54 9.18 6.88 1/2 CTB MLE Internal External C1R
RPC MODULE TYPE V System Maintenance 9.62 4.36 0.13 0.0037 3.54 9.18 6.88 1/2 CTB MLE Internal External C1R
RPC MODULE TYPE V System Maintenance 9.62 4.36 0.13 0.0037 3.54 9.18 6.88 1/2 CTB MLE Internal External C1S
Audio Bus Coupler (ABC) System Maintenance 9.54 4.33 0.39 0.011 5.75 11.5 10.2 1 CTB MLE Internal Internal C1SR
Audio Bus Coupler (ABC) System Maintenance 9.54 4.33 0.39 0.011 5.75 11.5 10.2 1 CTB MLE Internal Internal C1SR
WINDOW SUBASSY, (INNER) System Maintenance 9.5 4.31 0.13 0.0037 11.8 11.8 2.1 1 CTB MLE Internal Internal C2R
RHC ORU Assembly System Maintenance 9.37 4.25 0.4 0.0113 15.03 9.5 4.88 1/2 CTB MLE Internal Internal C1
RHC ORU Assembly System Maintenance 9.37 4.25 0.4 0.0113 15.03 9.5 4.88 1/2 CTB MLE Internal Internal C1
SORBENT BED System Maintenance 9.23 4.19 0.276 0.0078 14.8 6.3 8.2 1/2 CTB MLE Internal Internal C1
Portable Breathing Aparatus System Maintenance 9.1 4.13 1 0.0283 0 0 0 1/2 CTB MLE Internal Internal C3
Portable Breathing Aparatus System Maintenance 9.1 4.13 1 0.0283 0 0 0 1/2 CTB MLE Internal Internal C3
Portable Breathing Aparatus System Maintenance 9.1 4.13 1 0.0283 0 0 0 1/2 CTB MLE Internal Internal C3
RPC MODULE TYPE III System Maintenance 9.04 4.10 0.14 0.004 9.2 3.6 7.1 1/2 CTB MLE Internal Internal C1R
Portable Light Power Module (PLPM) System Maintenance 9 4.08 1 0.0283 MLE Internal External C2R
IMV FAN ASSEMBLY System Maintenance 9 4.08 0.31 0.0088 8.9 8.98 6.68 1/2 CTB MLE Internal Internal C1R
IMV FAN ASSEMBLY System Maintenance 9 4.08 0.31 0.0088 8.9 8.98 6.68 1/2 CTB MLE Internal Internal C1R
IMV FAN ASSEMBLY System Maintenance 9 4.08 0.31 0.0088 8.9 8.98 6.68 1/2 CTB MLE Internal Internal C1R
COLDPLATE ASSEMBLY System Maintenance 9 4.08 0.289 0.0082 29.7 7 2.4 M02/3 CTB MLE Internal Internal C1R
RPC MODULE TYPE VI System Maintenance 8.98 4.07 0.13 0.0037 9.1 3.5 6.9 1/2 CTB MLE Internal Internal C1R
RPC MODULE TYPE VI System Maintenance 8.98 4.07 0.13 0.0037 9.1 3.5 6.9 1/2 CTB MLE Internal Internal C1R
RPC MODULE TYPE V System Maintenance 8.95 4.06 0.13 0.0037 3.54 9.07 6.88 1/2 CTB MLE Internal Internal C1R
RPC MODULE TYPE V System Maintenance 8.95 4.06 0.13 0.0037 3.54 9.07 6.88 1/2 CTB MLE Internal Internal C1R
RPC MODULE TYPE V System Maintenance 8.95 4.06 0.13 0.0037 3.54 9.07 6.88 1/2 CTB MLE Internal Internal C1R
RPC MODULE TYPE V System Maintenance 8.95 4.06 0.13 0.0037 3.54 9.07 6.88 1/2 CTB MLE Internal Internal C1S
ELECTRICAL INTERFACE BOX (EIB) System Maintenance 8.9 4.04 0.61 0.0173 13 9 9 1/2 CTB MLE Internal Internal C1R
Common Video Interface Unit (CVIU) System Maintenance 8.86 4.02 0.44 0.0125 12 8 8 1 CTB MLE Internal Internal C2R
Common Video Interface Unit (CVIU) System Maintenance 8.86 4.02 0.44 0.0125 12 8 8 1 CTB MLE Internal Internal C2R
Common Video Interface Unit (CVIU) System Maintenance 8.86 4.02 0.44 0.0125 12 8 8 1 CTB MLE Internal Internal C2R
Common Video Interface Unit (CVIU) System Maintenance 8.86 4.02 0.44 0.0125 12 8 8 1 CTB MLE Internal Internal C2R
Common Video Interface Unit (CVIU) System Maintenance 8.86 4.02 0.44 0.0125 12 8 8 1 CTB MLE Internal Internal C2R
Monitor ORU Assembly System Maintenance 8.82 4.00 0.22 0.0062 11.25 8.75 3.8 1/2 CTB MLE Internal Internal C1R
Monitor ORU Assembly System Maintenance 8.82 4.00 0.22 0.0062 11.25 8.75 3.8 1/2 CTB MLE Internal Internal C1R
COLDPLATE - 6 System Maintenance 8.7 3.95 0.22 0.0062 28.4 6.5 2 3 CTB MLE Internal Internal C1R
COLDPLATE - 6 System Maintenance 8.7 3.95 0.22 0.0062 28.4 6.5 2 3 CTB MLE Internal Internal C1R
Slidewire System Maintenance 8.5 3.86 1 0.0283 0 0 0 1/2 CTB MLE Internal External C3
Slidewire System Maintenance 8.5 3.86 1 0.0283 MLE Internal External C3
Compound Spec Anlzr - Hydrazines System Maintenance 8 3.63 0.28 0.0079 20 4 6 3 CTB MLE Internal Internal C3
RWS Cables System Maintenance 7.6 3.45 1 0.0283 12 12 12 2 CTB MLE Internal Internal C1R
RWS Cables System Maintenance 7.6 3.45 1 0.0283 12 12 12 2 CTB MLE Internal Internal C1R
GPS DC/DC Converter System Maintenance 7.5 3.40 0.25 0.0071 MLE Internal Internal C2R
GPS DC/DC Converter System Maintenance 7.5 3.40 0.25 0.0071 MLE Internal Internal C2R
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LocationCargo Mass Volume Dimensions

SPCU HEAT EXCHANGER System Maintenance 7.05 3.20 0.1 0.0028 3.7 10.5 4.5 1/2 CTB MLE Internal Internal C1
WINDOW SUBASSY, (OUTER) System Maintenance 6.9 3.13 0.17 0.0048 11.8 11.8 2.1 1 CTB MLE Internal Internal C2R
COLDPLATE - 7 System Maintenance 6.7 3.04 0.22 0.0062 17.8 10.7 2 1 CTB MLE Internal Internal C1
CABLE HARNESS, MBS W3 System Maintenance 6.13 2.78 0.23 0.0065 175 0.75 3 MLE Internal External C2R
CABLE HARNESS, MBS W5 System Maintenance 6.13 2.78 0.23 0.0065 175 0.75 3 MLE Internal External C2R
THC ORU Assembly System Maintenance 6.13 2.78 0.14 0.004 8.67 6.31 4.5 1/2 CTB MLE Internal Internal C1
THC ORU Assembly System Maintenance 6.13 2.78 0.14 0.004 8.67 6.31 4.5 1/2 CTB MLE Internal Internal C1
CABLE HARNESS, MBS W4 System Maintenance 5.97 2.71 0.23 0.0065 175 0.75 3 MLE Internal External C2R
Antenna Assy, UHF System Maintenance 5.8 2.63 1.1 0.0311 45 6.5 6.5 Rack MLE Internal External C1R
Antenna Assy, UHF System Maintenance 5.8 2.63 1.1 0.0311 45 6.5 6.5 Rack MLE Internal External C1R
Antenna Assy, UHF System Maintenance 5.8 2.63 1.1 0.0311 45 6.5 6.5 Rack MLE Internal External C1R
UHF ANTENNA ASSY System Maintenance 5.8 2.63 1.1 0.0311 45 6.5 6.5 Rack MLE Internal Internal C2R
CAPTURE LATCH ASSEMBLY System Maintenance 5.64 2.56 0.07 0.002 5 5 5 1/2 CTB MLE Internal Internal C2
CAPTURE LATCH ASSEMBLY System Maintenance 5.64 2.56 0.07 0.002 5 5 5 1/2 CTB MLE Internal Internal C2
CAPTURE LATCH ASSEMBLY System Maintenance 5.64 2.56 0.07 0.002 5 5 5 1/2 CTB MLE Internal Internal C2
6X6 DIFFUSER ASSEMBLY System Maintenance 5.5 2.49 0.12 0.0034 2.5 6.6 12.5 1/2 CTB MLE Internal Internal C3
BASEPLATE/BALLAST ASSY,GEN LIGHT System Maintenance 5.13 2.33 0.4 0.0113 4 26.5 6.6 3 CTB MLE Internal Internal C2R

BASEPLATE/BALLAST ASSY,GEN LIGHT System Maintenance 5.13 2.33 0.4 0.0113 4 26.5 6.6 3 CTB MLE Internal Internal C2R
BASEPLATE/BALLAST ASSY,GEN LIGHT System Maintenance 5.1 2.31 0.4 0.0113 4 26.5 6.6 3 CTB MLE Internal Internal C3
Microbial Air Sampler (MAS) System Maintenance 5 2.27 0.47 0.0133 11.33 9.87 7.28 1 CTB MLE Internal Internal C3
COUPLER ASSEMBLY(active) System Maintenance 4.72 2.14 0.25 0.0071 7 5 4 1/2 CTB MLE Internal External C1R
COUPLER ASSEMBLY(active) System Maintenance 4.72 2.14 0.25 0.0071 14.5 6 5 1/2 CTB MLE Internal External C1R
PANEL, UTILITY OUTLET System Maintenance 4.64 2.10 0.183 0.0052 4 12 6.6 1/2 CTB MLE Internal Internal C3
PANEL, UTILITY OUTLET System Maintenance 4.64 2.10 0.183 0.0052 4 12 6.6 1/2 CTB MLE Internal Internal C3
PANEL, UTILITY OUTLET System Maintenance 4.64 2.10 0.183 0.0052 4 12 6.6 1/2 CTB MLE Internal Internal C3
COLDPLATE - 5 System Maintenance 4.6 2.09 0.09 0.0025 11.6 6.5 2.01 1 CTB MLE Internal Internal C1R
COLDPLATE - 5 System Maintenance 4.6 2.09 0.09 0.0025 11.6 6.5 2.01 1 CTB MLE Internal Internal C1R
Cartridge, Disk Drive, MSD System Maintenance 4.6 2.09 0.05 0.0014 7.7 2.4 4.7 1/2 CTB MLE Internal Internal C1
CABLE HARNESS, MBS W1 System Maintenance 4.53 2.05 0.15 0.0042 115 0.75 3 MLE Internal External C2R
CABLE HARNESS, MBS W2 System Maintenance 4.53 2.05 0.15 0.0042 115 0.75 3 MLE Internal External C2R
CABLE HARNESS, MBS W6 System Maintenance 4.53 2.05 0.15 0.0042 115 0.75 3 MLE Internal External C2R
CABLE HARNESS, MBS W7 System Maintenance 4.53 2.05 0.15 0.0042 115 0.75 3 MLE Internal External C2R
CABLE HARNESS, MBS W8 System Maintenance 4.53 2.05 0.15 0.0042 115 0.75 3 MLE Internal External C2R
Cartridge, Disk Drive, MSD System Maintenance 4.5 2.04 0.05 0.0014 7.7 2.4 4.7 1/2 CTB MLE Internal Internal C1
Cartridge, Disk Drive, MSD System Maintenance 4.5 2.04 0.05 0.0014 7.7 2.4 4.7 1/2 CTB MLE Internal Internal C1
Cartridge, Disk Drive, MSD System Maintenance 4.5 2.04 0.05 0.0014 7.7 2.4 4.7 1/2 CTB MLE Internal Internal C1
Cartridge, Disk Drive, MSD System Maintenance 4.5 2.04 0.05 0.0014 7.7 2.4 4.7 1/2 CTB MLE Internal Internal C1
CABIN AIR BACTERIA FILTER ELEMENT System Maintenance 4.47 2.03 0.32 0.0091 28 4 5 3 CTB MLE Internal Internal C1
CABIN AIR BACTERIA FILTER ELEMENT System Maintenance 4.47 2.03 0.32 0.0091 28 4 5 3 CTB MLE Internal Internal C1
CABIN AIR BACTERIA FILTER ELEMENT System Maintenance 4.47 2.03 0.32 0.0091 28 4 5 3 CTB MLE Internal Internal C1
CABIN AIR BACTERIA FILTER ELEMENT System Maintenance 4.47 2.03 0.32 0.0091 28 4 5 3 CTB MLE Internal Internal C1
CABIN AIR BACTERIA FILTER ELEMENT System Maintenance 4.47 2.03 0.32 0.0091 28 4 5 3 CTB MLE Internal Internal C1
CABIN AIR BACTERIA FILTER ELEMENT System Maintenance 4.47 2.03 0.32 0.0091 28 4 5 3 CTB MLE Internal Internal C1
CABIN AIR BACTERIA FILTER ELEMENT System Maintenance 4.47 2.03 0.32 0.0091 28 4 5 3 CTB MLE Internal Internal C1
CABIN AIR BACTERIA FILTER ELEMENT System Maintenance 4.47 2.03 0.32 0.0091 28 4 5 3 CTB MLE Internal Internal C1
CABIN AIR BACTERIA FILTER ELEMENT System Maintenance 4.47 2.03 0.32 0.0091 28 4 5 3 CTB MLE Internal Internal C1
CABIN AIR BACTERIA FILTER ELEMENT System Maintenance 4.47 2.03 0.32 0.0091 28 4 5 3 CTB MLE Internal Internal C1
CABIN AIR BACTERIA FILTER ELEMENT System Maintenance 4.47 2.03 0.32 0.0091 28 4 5 3 CTB MLE Internal Internal C1
Tether Shuttle System Maintenance 4.1 1.86 0.28 0.0079 8.3 8.1 7.3 1/2 CTB MLE Internal External C3
Caution & Warning Malfunction Panel System Maintenance 4.1 1.86 0.16 0.0045 10.5 5 5.3 1/2 CTB MLE Internal Internal C1SR
AREA SMOKE DETECTOR ASSEMBLY System Maintenance 4 1.81 0.14 0.004 6.9 5.75 6.28 1/2 CTB MLE Internal Internal C1S
AREA SMOKE DETECTOR ASSEMBLY System Maintenance 4 1.81 0.14 0.004 6.9 5.75 6.28 1/2 CTB MLE Internal Internal C1S
AREA SMOKE DETECTOR ASSEMBLY System Maintenance 4 1.81 0.14 0.004 6.9 5.75 6.28 1/2 CTB MLE Internal Internal C1SR
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AREA SMOKE DETECTOR ASSEMBLY System Maintenance 4 1.81 0.14 0.004 6.9 5.75 6.28 1/2 CTB MLE Internal Internal C1SR
CAPTURE LATCH ASSY ACTUATOR System Maintenance 4 1.81 0.016 0.0005 3 3 4 1/2 CTB MLE Internal Internal C2
CAPTURE LATCH ASSY ACTUATOR System Maintenance 4 1.81 0.016 0.0005 3 3 4 1/2 CTB MLE Internal Internal C2
CAPTURE LATCH ASSY ACTUATOR System Maintenance 4 1.81 0.016 0.0005 3 3 4 1/2 CTB MLE Internal Internal C2
ACTUATOR, POWERED BOLT ASSY System Maintenance 4 1.81 0.01 0.0003 2 5 2 1/2 CTB MLE Internal Internal C2
ACTUATOR, POWERED BOLT ASSY System Maintenance 4 1.81 0.01 0.0003 2 5 2 1/2 CTB MLE Internal Internal C2
ACTUATOR, POWERED BOLT ASSY System Maintenance 4 1.81 0.01 0.0003 2 5 2 1/2 CTB MLE Internal Internal C2
NON-PROPULSIVE VENT System Maintenance 3.95 1.79 0.21 0.0059 6 12 5 1/2 CTB MLE Internal External C3
NON-PROPULSIVE VENT System Maintenance 3.95 1.79 0.21 0.0059 6 12 5 1/2 CTB MLE Internal External C3
NON-PROPULSIVE VENT System Maintenance 3.95 1.79 0.21 0.0059 6 12 5 1/2 CTB MLE Internal External C3
NON-PROPULSIVE VENT System Maintenance 3.95 1.79 0.21 0.0059 6 12 5 1/2 CTB MLE Internal External C3
RING (SEAL PROTECTOR) System Maintenance 3.63 1.65 0.31 0.0088 30 30 1.7 M01 MLE Internal Internal C2
N2 Latching Motor Valve System Maintenance 3.6 1.63 0.16 0.0045 4.71 7.25 8 1/2 CTB MLE Internal Internal C1R
ESS P.S #1 CARD System Maintenance 3.2 1.45 0.04 0.0011 9.2 1.2 6.6 1/2 CTB MLE Internal Internal C1
ESS P.S #1 CARD System Maintenance 3.2 1.45 0.04 0.0011 9.2 1.2 6.6 1/2 CTB MLE Internal Internal C1
ESS P.S #1 CARD System Maintenance 3.2 1.45 0.04 0.0011 9.2 1.2 6.6 1/2 CTB MLE Internal Internal C1
ESS P.S #1 CARD System Maintenance 3.2 1.45 0.04 0.0011 9.2 1.2 6.6 1/2 CTB MLE Internal Internal C1
ESS P.S #1 CARD System Maintenance 3.2 1.45 0.04 0.0011 9.2 1.2 6.6 1/2 CTB MLE Internal Internal C1
ESS P.S #1 CARD System Maintenance 3.2 1.45 0.04 0.0011 9.2 1.2 6.6 1/2 CTB MLE Internal Internal C1
ESS P.S #1 CARD System Maintenance 3.2 1.45 0.04 0.0011 9.2 1.2 6.6 1/2 CTB MLE Internal Internal C1
ESS P.S #1 CARD System Maintenance 3.2 1.45 0.04 0.0011 9.2 1.2 6.6 1/2 CTB MLE Internal Internal C1
ESS P.S #1 CARD System Maintenance 3.2 1.45 0.04 0.0011 9.2 1.2 6.6 1/2 CTB MLE Internal Internal C1
ESS P.S #1 CARD System Maintenance 3.2 1.45 0.04 0.0011 9.2 1.2 6.6 1/2 CTB MLE Internal Internal C1
ESS P.S #1 CARD System Maintenance 3.2 1.45 0.04 0.0011 9.2 1.2 6.6 1/2 CTB MLE Internal Internal C1
ESS P.S #1 CARD System Maintenance 3.2 1.45 0.04 0.0011 9.2 1.2 6.6 1/2 CTB MLE Internal External C1
ESS P.S #1 CARD System Maintenance 3.2 1.45 0.04 0.0011 9.2 1.2 6.6 1/2 CTB MLE Internal External C1
ESS P.S #1 CARD System Maintenance 3.2 1.45 0.04 0.0011 9.2 1.2 6.6 1/2 CTB MLE Internal Internal C1
3-WAY VALVE .125 INCH System Maintenance 3.18 1.44 0.08 0.0023 4.5 4.5 7 1/2 CTB MLE Internal Internal C1R
3-WAY VALVE .125 INCH System Maintenance 3.18 1.44 0.08 0.0023 4.5 4.5 7 1/2 CTB MLE Internal Internal C1R
3-WAY VALVE .125 INCH System Maintenance 3.18 1.44 0.08 0.0023 4.5 4.5 7 1/2 CTB MLE Internal Internal C1R
CABIN AIR DUCT DAMPER ASSEMBLY System Maintenance 3.06 1.39 0.35 0.0099 6.3 7.7 12.6 1/2 CTB MLE Internal Internal C1R
CABIN AIR DUCT DAMPER ASSEMBLY System Maintenance 3.06 1.39 0.35 0.0099 6.3 7.7 12.6 1/2 CTB MLE Internal Internal C1R
CABIN AIR DUCT DAMPER ASSEMBLY System Maintenance 3.06 1.39 0.35 0.0099 6.3 7.7 12.6 1/2 CTB MLE Internal Internal C1R
Wire Harness Assembly Internal System Maintenance 3 1.36 0.01 0.0003 MLE Internal Internal C2
Wire Harness Assembly Internal System Maintenance 3 1.36 0.01 0.0003 MLE Internal Internal C2
FLOW METER System Maintenance 2.96 1.34 0.07 0.002 7 2.5 6.5 1/2 CTB MLE Internal Internal C1R
POWERED BOLT ASSEMBLY System Maintenance 2.66 1.21 0.037 0.001 4 4 4 1/2 CTB MLE Internal Internal C1R
POWERED BOLT ASSEMBLY System Maintenance 2.66 1.21 0.037 0.001 4 4 4 1/2 CTB MLE Internal Internal C1R

LAMP HOUSING ASSEMBLY, GEN LIGHT System Maintenance 2.56 1.16 0.12 0.0034 24 3 2.8 3 CTB MLE Internal Internal C2R

LAMP HOUSING ASSEMBLY, GEN LIGHT System Maintenance 2.56 1.16 0.12 0.0034 24 3 2.8 3 CTB MLE Internal Internal C2R

LAMP HOUSING ASSEMBLY, GEN LIGHT System Maintenance 2.56 1.16 0.12 0.0034 24 3 2.8 3 CTB MLE Internal Internal C3
Heater Assy System Maintenance 2.5 1.13 0.77 0.0218 0 0 0 1/2 CTB MLE Internal External C1R
Heater Assy System Maintenance 2.5 1.13 0.77 0.0218 0 0 0 1/2 CTB MLE Internal External C1R
MDM P/S CARD (POWER SUPPLY) System Maintenance 2.5 1.13 0.04 0.0011 9.2 1.2 6.6 1/2 CTB MLE Internal Internal C1
MDM P/S CARD (POWER SUPPLY) System Maintenance 2.5 1.13 0.04 0.0011 9.2 1.2 6.6 1/2 CTB MLE Internal Internal C1
MDM P/S CARD (POWER SUPPLY) System Maintenance 2.5 1.13 0.04 0.0011 9.2 1.2 6.6 1/2 CTB MLE Internal Internal C1
MDM P/S CARD (POWER SUPPLY) System Maintenance 2.5 1.13 0.04 0.0011 9.2 1.2 6.6 1/2 CTB MLE Internal Internal C1
MDM P/S CARD (POWER SUPPLY) System Maintenance 2.5 1.13 0.04 0.0011 9.2 1.2 6.6 1/2 CTB MLE Internal Internal C1
MDM P/S CARD (POWER SUPPLY) System Maintenance 2.5 1.13 0.04 0.0011 9.2 1.2 6.6 1/2 CTB MLE Internal Internal C1
MDM P/S CARD (POWER SUPPLY) System Maintenance 2.5 1.13 0.04 0.0011 9.2 1.2 6.6 1/2 CTB MLE Internal Internal C1
MDM P/S CARD (POWER SUPPLY) System Maintenance 2.5 1.13 0.04 0.0011 9.2 1.2 6.6 1/2 CTB MLE Internal Internal C1
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MDM P/S CARD (POWER SUPPLY) System Maintenance 2.5 1.13 0.04 0.0011 9.2 1.2 6.6 1/2 CTB MLE Internal Internal C1
MDM P/S CARD (POWER SUPPLY) System Maintenance 2.5 1.13 0.04 0.0011 9.2 1.2 6.6 1/2 CTB MLE Internal Internal C1
MDM P/S CARD (POWER SUPPLY) System Maintenance 2.5 1.13 0.04 0.0011 9.2 1.2 6.6 1/2 CTB MLE Internal External C1
MDM P/S CARD (POWER SUPPLY) System Maintenance 2.5 1.13 0.04 0.0011 9.2 1.2 6.6 1/2 CTB MLE Internal External C1
MDM P/S CARD (POWER SUPPLY) System Maintenance 2.5 1.13 0.04 0.0011 9.2 1.2 6.6 1/2 CTB MLE Internal External C1
MDM P/S CARD (POWER SUPPLY) System Maintenance 2.5 1.13 0.04 0.0011 9.2 1.2 6.6 1/2 CTB MLE Internal External C1
MDM P/S CARD (POWER SUPPLY) System Maintenance 2.5 1.13 0.04 0.0011 9.2 1.2 6.6 1/2 CTB MLE Internal External C1
MDM P/S CARD (POWER SUPPLY) System Maintenance 2.5 1.13 0.04 0.0011 9.2 1.2 6.6 1/2 CTB MLE Internal External C1
MDM P/S CARD (POWER SUPPLY) System Maintenance 2.5 1.13 0.04 0.0011 9.2 1.2 6.6 1/2 CTB MLE Internal External C1
MDM P/S CARD (POWER SUPPLY) System Maintenance 2.5 1.13 0.04 0.0011 9.2 1.2 6.6 1/2 CTB MLE Internal External C1
MDM P/S CARD (POWER SUPPLY) System Maintenance 2.5 1.13 0.04 0.0011 9.2 1.2 6.6 1/2 CTB MLE Internal External C1
MDM P/S CARD (POWER SUPPLY) System Maintenance 2.5 1.13 0.04 0.0011 9.2 1.2 6.6 1/2 CTB MLE Internal External C1
MDM P/S CARD (POWER SUPPLY) System Maintenance 2.5 1.13 0.04 0.0011 9.2 1.2 6.6 1/2 CTB MLE Internal External C1
MDM P/S CARD (POWER SUPPLY) System Maintenance 2.5 1.13 0.04 0.0011 9.2 1.2 6.6 1/2 CTB MLE Internal External C1
MDM P/S CARD (POWER SUPPLY) System Maintenance 2.5 1.13 0.04 0.0011 9.2 1.2 6.6 1/2 CTB MLE Internal External C1
MDM P/S CARD (POWER SUPPLY) System Maintenance 2.5 1.13 0.04 0.0011 9.2 1.2 6.6 1/2 CTB MLE Internal External C1
MDM P/S CARD (POWER SUPPLY) System Maintenance 2.5 1.13 0.04 0.0011 9.2 1.2 6.6 1/2 CTB MLE Internal External C1
MDM P/S CARD (POWER SUPPLY) System Maintenance 2.5 1.13 0.04 0.0011 9.2 1.2 6.6 1/2 CTB MLE Internal External C1
MDM P/S CARD (POWER SUPPLY) System Maintenance 2.5 1.13 0.04 0.0011 9.2 1.2 6.6 1/2 CTB MLE Internal External C1
MDM P/S CARD (POWER SUPPLY) System Maintenance 2.5 1.13 0.04 0.0011 9.2 1.2 6.6 1/2 CTB MLE Internal External C1
MDM P/S CARD (POWER SUPPLY) (Type 
9) System Maintenance 2.5 1.13 0.04 0.0011 9.2 1.2 6.6 1/2 CTB MLE Internal External C1
MDM P/S CARD (POWER SUPPLY) (Type 
9) System Maintenance 2.5 1.13 0.04 0.0011 9.2 1.2 6.6 1/2 CTB MLE Internal External C1
MDM P/S CARD (POWER SUPPLY) (Type 
9) System Maintenance 2.5 1.13 0.04 0.0011 9.2 1.2 6.6 1/2 CTB MLE Internal External C1
MDM P/S CARD (POWER SUPPLY) (Type 
9) System Maintenance 2.5 1.13 0.04 0.0011 9.2 1.2 6.6 1/2 CTB MLE Internal External C1
PRESS EQUAL VLV ASSY/MANUAL System Maintenance 2.36 1.07 0.13 0.0037 4.9 6.7 6.7 1/2 CTB MLE Internal Internal C1R
Cooling Fan C (structure) System Maintenance 2.3 1.04 0.08 0.0023 7.42 5.25 3.6 1/2 CTB MLE Internal Internal C1
Cooling Fan C (structure) System Maintenance 2.3 1.04 0.08 0.0023 7.42 5.25 3.6 1/2 CTB MLE Internal Internal C1
DCP Cooling Fan (A&B) System Maintenance 2.3 1.04 0.08 0.0023 7.42 5.25 3.6 1/2 CTB MLE Internal Internal C1R
DCP Cooling Fan (A&B) System Maintenance 2.3 1.04 0.08 0.0023 7.42 5.25 3.6 1/2 CTB MLE Internal Internal C1R
ESS P.S #2 CARD System Maintenance 2.2 1.00 0.04 0.0011 9.2 1.2 6.6 1/2 CTB MLE Internal Internal C1
ESS P.S #2 CARD System Maintenance 2.2 1.00 0.04 0.0011 9.2 1.2 6.6 1/2 CTB MLE Internal Internal C1
ESS P.S #2 CARD System Maintenance 2.2 1.00 0.04 0.0011 9.2 1.2 6.6 1/2 CTB MLE Internal Internal C1
ESS P.S #2 CARD System Maintenance 2.2 1.00 0.04 0.0011 9.2 1.2 6.6 1/2 CTB MLE Internal Internal C1
ESS P.S #2 CARD System Maintenance 2.2 1.00 0.04 0.0011 9.2 1.2 6.6 1/2 CTB MLE Internal Internal C1
ESS P.S #2 CARD System Maintenance 2.2 1.00 0.04 0.0011 9.2 1.2 6.6 1/2 CTB MLE Internal Internal C1
ESS P.S #2 CARD System Maintenance 2.2 1.00 0.04 0.0011 9.2 1.2 6.6 1/2 CTB MLE Internal Internal C1
ESS P.S #2 CARD System Maintenance 2.2 1.00 0.04 0.0011 9.2 1.2 6.6 1/2 CTB MLE Internal Internal C1
ESS P.S #2 CARD System Maintenance 2.2 1.00 0.04 0.0011 9.2 1.2 6.6 1/2 CTB MLE Internal Internal C1
ESS P.S #2 CARD System Maintenance 2.2 1.00 0.04 0.0011 9.2 1.2 6.6 1/2 CTB MLE Internal Internal C1
ESS P.S #2 CARD System Maintenance 2.2 1.00 0.04 0.0011 9.2 1.2 6.6 1/2 CTB MLE Internal Internal C1
ESS P.S #2 CARD System Maintenance 2.2 1.00 0.04 0.0011 9.2 1.2 6.6 1/2 CTB MLE Internal Internal C1
ESS P.S #2 CARD System Maintenance 2.2 1.00 0.04 0.0011 9.2 1.2 6.6 1/2 CTB MLE Internal External C1
ESS P.S #2 CARD System Maintenance 2.2 1.00 0.04 0.0011 9.2 1.2 6.6 1/2 CTB MLE Internal External C1
Manual Flow Control Valve System Maintenance 2.13 0.97 0.06 0.0017 7.8 4.5 3 1/2 CTB MLE Internal Internal C1S
Manual Flow Control Valve System Maintenance 2.13 0.97 0.06 0.0017 7.8 4.5 3 1/2 CTB MLE Internal Internal C1S
Manual Flow Control Valve System Maintenance 2.13 0.97 0.06 0.0017 7.8 4.5 3 1/2 CTB MLE Internal Internal C1S
Manual Flow Control Valve System Maintenance 2.13 0.97 0.06 0.0017 7.8 4.5 3 1/2 CTB MLE Internal Internal C1S
Manual Flow Control Valve System Maintenance 2.13 0.97 0.06 0.0017 7.8 4.5 3 1/2 CTB MLE Internal Internal C1S
Manual Flow Control Valve System Maintenance 2.13 0.97 0.06 0.0017 7.8 4.5 3 1/2 CTB MLE Internal Internal C1S
Manual Flow Control Valve System Maintenance 2.13 0.97 0.06 0.0017 7.8 4.5 3 1/2 CTB MLE Internal Internal C1S
Manual Flow Control Valve System Maintenance 2.13 0.97 0.06 0.0017 7.8 4.5 3 1/2 CTB MLE Internal Internal C1S
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LocationCargo Mass Volume Dimensions

Manual Flow Control Valve System Maintenance 2.13 0.97 0.06 0.0017 7.8 4.5 3 1/2 CTB MLE Internal Internal C1S
Manual Flow Control Valve System Maintenance 2.13 0.97 0.06 0.0017 7.8 4.5 3 1/2 CTB MLE Internal Internal C1S
Manual Flow Control Valve System Maintenance 2.13 0.97 0.06 0.0017 7.8 4.5 3 1/2 CTB MLE Internal Internal C1S
COLDPLATE - 4 System Maintenance 2 0.91 0.06 0.0017 7.4 6.5 2 1/2 CTB MLE Internal Internal C1R
Equalization Valves System Maintenance 2 0.91 0.018 0.0005 MLE Internal Internal C1R
COUPLER ASSEMBLY(passive) System Maintenance 1.83 0.83 0.08 0.0023 7 5 4 1/2 CTB MLE Internal External C1R
COUPLER ASSEMBLY(passive) System Maintenance 1.83 0.83 0.08 0.0023 14.5 6 5 1/2 CTB MLE Internal External C1R
Cable Guide Assembly System Maintenance 1.82 0.83 0.14 0.004 8.8 6 4.6 1/2 CTB MLE Internal External C2R
Cable Guide Assembly System Maintenance 1.82 0.83 0.14 0.004 8.8 6 4.6 1/2 CTB MLE Internal External C2R
Cable Guide Assembly System Maintenance 1.82 0.83 0.14 0.004 8.8 6 4.6 1/2 CTB MLE Internal External C2R
Cable Guide Assembly System Maintenance 1.82 0.83 0.14 0.004 8.8 6 4.6 1/2 CTB MLE Internal External C2R
Cable Guide Assembly System Maintenance 1.82 0.83 0.14 0.004 8.8 6 4.6 1/2 CTB MLE Internal External C2R
Cable Guide Assembly System Maintenance 1.82 0.83 0.14 0.004 8.8 6 4.6 1/2 CTB MLE Internal External C2R
Cable Guide Assembly System Maintenance 1.82 0.83 0.14 0.004 8.8 6 4.6 1/2 CTB MLE Internal External C2R
Cable Guide Assembly System Maintenance 1.82 0.83 0.14 0.004 8.8 6 4.6 1/2 CTB MLE Internal External C2R
Cable Guide Assembly System Maintenance 1.82 0.83 0.14 0.004 8.8 6 4.6 1/2 CTB MLE Internal External C2R
Cable Guide Assembly System Maintenance 1.82 0.83 0.14 0.004 8.8 6 4.6 1/2 CTB MLE Internal External C2R
Cable Guide Assembly System Maintenance 1.82 0.83 0.14 0.004 8.8 6 4.6 1/2 CTB MLE Internal External C2R
Cable Guide Assembly System Maintenance 1.82 0.83 0.14 0.004 8.8 6 4.6 1/2 CTB MLE Internal External C2R
INTERNAL LIGHTING-EMERG.Strip 57" System Maintenance 1.75 0.79 0.033 0.0009 57 1 1 Rack MLE Internal Internal C1SR
INTERNAL LIGHTING-EMERG.Strip 57" System Maintenance 1.75 0.79 0.033 0.0009 57 1 1 Rack MLE Internal Internal C2R
INTERNAL LIGHTING-EMERG.Strip 57" System Maintenance 1.75 0.79 0.033 0.0009 57 1 1 Rack MLE Internal Internal C2R
INTRAVEHICULAR ANTENNA ASSEMBLY 
(IAA) System Maintenance 1.7 0.77 0.18 0.0051 11.3 9.3 3 1/2 CTB MLE Internal Internal C3
INTRAVEHICULAR ANTENNA ASSEMBLY 
(IAA) System Maintenance 1.7 0.77 0.18 0.0051 11.3 9.3 3 1/2 CTB MLE Internal Internal C3
INTRAVEHICULAR ANTENNA ASSEMBLY 
(IAA) System Maintenance 1.7 0.77 0.18 0.0051 11.3 9.3 3 1/2 CTB MLE Internal Internal C3
INTRAVEHICULAR ANTENNA ASSEMBLY 
(IAA) System Maintenance 1.7 0.77 0.18 0.0051 11.3 9.3 3 1/2 CTB MLE Internal Internal C3
INTRAVEHICULAR ANTENNA ASSEMBLY 
(IAA) System Maintenance 1.7 0.77 0.18 0.0051 11.3 9.3 3 1/2 CTB MLE Internal Internal C3
CCA, Motor Control, MSD System Maintenance 1.6 0.73 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
CCA, Motor Control, MSD System Maintenance 1.6 0.73 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
CCA, Motor Control, MSD System Maintenance 1.6 0.73 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
CCA, Motor Control, MSD System Maintenance 1.6 0.73 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
CCA, Motor Control, MSD System Maintenance 1.6 0.73 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
HLA CARD System Maintenance 1.51 0.68 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
HLA CARD System Maintenance 1.51 0.68 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
HLA CARD System Maintenance 1.51 0.68 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
HLA CARD System Maintenance 1.51 0.68 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
HLA CARD System Maintenance 1.51 0.68 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
HLA CARD System Maintenance 1.51 0.68 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
HLA CARD System Maintenance 1.51 0.68 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
HLA CARD System Maintenance 1.51 0.68 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
HLA CARD System Maintenance 1.51 0.68 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal External C1
HLA CARD System Maintenance 1.51 0.68 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal External C1
HLA CARD System Maintenance 1.51 0.68 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal External C1
HLA CARD System Maintenance 1.51 0.68 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal External C1
HLA CARD System Maintenance 1.51 0.68 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal External C1
HLA CARD System Maintenance 1.51 0.68 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal External C1
AIO CARD System Maintenance 1.5 0.68 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
AIO CARD System Maintenance 1.5 0.68 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal External C1
AIO CARD System Maintenance 1.5 0.68 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal External C1
AIO CARD System Maintenance 1.5 0.68 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal External C1
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LocationCargo Mass Volume Dimensions

AIO CARD System Maintenance 1.5 0.68 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal External C1
AIO CARD System Maintenance 1.5 0.68 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
AIO CARD System Maintenance 1.5 0.68 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
AIO CARD System Maintenance 1.5 0.68 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
AIO CARD System Maintenance 1.5 0.68 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
AIO CARD System Maintenance 1.5 0.68 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
AIO CARD System Maintenance 1.5 0.68 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
AIO CARD System Maintenance 1.5 0.68 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
DIO CARD System Maintenance 1.5 0.68 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
DIO CARD System Maintenance 1.5 0.68 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
DIO CARD System Maintenance 1.5 0.68 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
DIO CARD System Maintenance 1.5 0.68 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
DIO CARD System Maintenance 1.5 0.68 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
DIO CARD System Maintenance 1.5 0.68 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
DIO CARD System Maintenance 1.5 0.68 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
DIO CARD System Maintenance 1.5 0.68 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
DIO CARD System Maintenance 1.5 0.68 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
DIO CARD System Maintenance 1.5 0.68 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
DIO CARD System Maintenance 1.5 0.68 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal External C1
DIO CARD System Maintenance 1.5 0.68 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal External C1
DIO CARD System Maintenance 1.5 0.68 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal External C1
DIO CARD System Maintenance 1.5 0.68 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal External C1
DIO CARD System Maintenance 1.5 0.68 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal External C1
DIO CARD System Maintenance 1.5 0.68 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal External C1
LLA CARD System Maintenance 1.5 0.68 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
LLA CARD System Maintenance 1.5 0.68 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
LLA CARD System Maintenance 1.5 0.68 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
LLA CARD System Maintenance 1.5 0.68 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
LLA CARD System Maintenance 1.5 0.68 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
LLA CARD System Maintenance 1.5 0.68 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
LLA CARD System Maintenance 1.5 0.68 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
LLA CARD System Maintenance 1.5 0.68 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
LLA CARD System Maintenance 1.5 0.68 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
LLA CARD System Maintenance 1.5 0.68 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal External C1
LLA CARD System Maintenance 1.5 0.68 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal External C1
LLA CARD System Maintenance 1.5 0.68 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal External C1
LLA CARD System Maintenance 1.5 0.68 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal External C1
LLA CARD System Maintenance 1.5 0.68 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal External C1
LLA CARD System Maintenance 1.5 0.68 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal External C1
LLA CARD System Maintenance 1.5 0.68 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal External C1
LLA CARD System Maintenance 1.5 0.68 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal External C1
LLA CARD System Maintenance 1.5 0.68 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal External C1
LLA CARD System Maintenance 1.5 0.68 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal External C1
LLA CARD System Maintenance 1.5 0.68 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal External C1
LLA CARD System Maintenance 1.5 0.68 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal External C1
LLA CARD System Maintenance 1.5 0.68 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal External C1
LLA CARD System Maintenance 1.5 0.68 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal External C1
LLA CARD System Maintenance 1.5 0.68 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal External C1
LLA CARD System Maintenance 1.5 0.68 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal External C1
LLA CARD System Maintenance 1.5 0.68 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal External C1
LLA CARD System Maintenance 1.5 0.68 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal External C1
LLA CARD System Maintenance 1.5 0.68 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal External C1
SDO CARD System Maintenance 1.5 0.68 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
SDO CARD System Maintenance 1.5 0.68 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1

G-18



N
am

e

M
aj

o
r 

T
yp

e

M
in

o
r 

T
yp

e

T
o

ta
l M

as
s 

(n
o

 
ac

co
m

m
o

d
at

io
n

s)
 lb

s

T
o

ta
l M

as
s 

(n
o

 
ac

co
m

m
o

d
at

io
n

s)
 k

g

T
o

ta
l V

o
lu

m
e 

(n
o

 
ac

co
m

m
o

d
at

io
n

s)
 f

t^
3

T
o

ta
l V

o
lu

m
e 

(n
o

 
ac

co
m

m
o

d
at

io
n

s)
 m

^3

le
n

g
th

 (
ex

te
rn

al
 o

n
ly

) 
in

ch
es

W
id

th
 (

ex
te

rn
al

 o
n

ly
) 

in
ch

es

h
ei

g
h

t 
(e

xt
er

n
al

 o
n

ly
) 

in
ch

es

o
r 

B
ag

 S
iz

e

S
u

b
ca

rr
ie

r/
F

S
E

P
re

fe
rr

ed
 L

au
n

ch
 

L
o

ca
tio

n

O
n

-O
rb

it
 L

o
ca

ti
o

n

IS
S

 T
ra

n
sf

er
 

R
es

tr
ic

ti
o

n
s

R
es

o
u

rc
es

 R
eq

u
ir

ed

E
n

vi
ro

n
 c

o
n

st
ra

in
ts

 -
 

P
re

la
u

n
ch

, P
ad

, A
sc

en
t,

 
V

eh
ic

le
 o

n
-o

rb
it

, 
D

t
P

t
d

t
A

sc
en

t/
R

et
u

rn
 

Q
u

al
ifi

ca
tio

n
 L

im
its

H
az

ar
d

 T
yp

e

C
ri

tic
al

ity
 L

ev
el

R
es

p
o

n
se

 P
er

io
d

T
ra

n
sf

er
 L

o
ca

ti
o

n

LocationCargo Mass Volume Dimensions

SDO CARD System Maintenance 1.5 0.68 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
SDO CARD System Maintenance 1.5 0.68 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
SDO CARD System Maintenance 1.5 0.68 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
SDO CARD System Maintenance 1.5 0.68 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
SDO CARD System Maintenance 1.5 0.68 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal External C1
SDO CARD System Maintenance 1.5 0.68 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal External C1
SDO CARD System Maintenance 1.5 0.68 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal External C1
SDO CARD System Maintenance 1.5 0.68 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal External C1
SDO CARD System Maintenance 1.5 0.68 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal External C1
SDO CARD System Maintenance 1.5 0.68 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal External C1
SDO CARD System Maintenance 1.5 0.68 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal External C1
SDO CARD System Maintenance 1.5 0.68 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal External C1
HATCH LATCH ASSEMBLY System Maintenance 1.4 0.64 0.05 0.0014 8.2 3 3.4 1/2 CTB MLE Internal Internal C1R
HATCH LATCH ASSEMBLY System Maintenance 1.4 0.64 0.05 0.0014 8.2 3 3.4 1/2 CTB MLE Internal Internal C1R
CCA, Interface Control, MSD System Maintenance 1.4 0.64 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
CCA, Interface Control, MSD System Maintenance 1.4 0.64 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
CCA, Interface Control, MSD System Maintenance 1.4 0.64 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
CCA, Interface Control, MSD System Maintenance 1.4 0.64 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
CCA, Interface Control, MSD System Maintenance 1.4 0.64 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
CCA, Servo Control, MSD System Maintenance 1.4 0.64 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
CCA, Servo Control, MSD System Maintenance 1.4 0.64 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
CCA, Servo Control, MSD System Maintenance 1.4 0.64 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
CCA, Servo Control, MSD System Maintenance 1.4 0.64 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
CCA, Servo Control, MSD System Maintenance 1.4 0.64 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
POWERED BOLT NUT ASSEMBLY System Maintenance 1.34 0.61 0.01 0.0003 1 4 1 1/2 CTB MLE Internal Internal C1R
POWERED BOLT NUT ASSEMBLY System Maintenance 1.34 0.61 0.01 0.0003 1 4 1 1/2 CTB MLE Internal Internal C1R
POWERED BOLT NUT ASSEMBLY System Maintenance 1.34 0.61 0.01 0.0003 1 4 1 1/2 CTB MLE Internal Internal C1R
POWERED BOLT NUT ASSEMBLY System Maintenance 1.34 0.61 0.01 0.0003 1 4 1 1/2 CTB MLE Internal Internal C1R
POWERED BOLT NUT ASSEMBLY System Maintenance 1.34 0.61 0.01 0.0003 1 4 1 1/2 CTB MLE Internal External C1R
SEALS, HATCH System Maintenance 1.3 0.59 0.08 0.0023 26.5 26.5 0.2 M01 MLE Internal Internal C1R
SEALS, HATCH System Maintenance 1.3 0.59 0.08 0.0023 26.5 26.5 0.2 M01 MLE Internal Internal C1R
ESS IOCU CARD System Maintenance 1.3 0.59 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
ESS IOCU CARD System Maintenance 1.3 0.59 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
ESS IOCU CARD System Maintenance 1.3 0.59 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
ESS IOCU CARD System Maintenance 1.3 0.59 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
ESS IOCU CARD System Maintenance 1.3 0.59 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
ESS IOCU CARD System Maintenance 1.3 0.59 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
ESS IOCU CARD System Maintenance 1.3 0.59 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
ESS IOCU CARD System Maintenance 1.3 0.59 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
ESS IOCU CARD System Maintenance 1.3 0.59 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
ESS IOCU CARD System Maintenance 1.3 0.59 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
ESS IOCU CARD System Maintenance 1.3 0.59 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
ESS IOCU CARD System Maintenance 1.3 0.59 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
ESS IOCU CARD System Maintenance 1.3 0.59 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal External C1
ESS IOCU CARD System Maintenance 1.3 0.59 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal External C1
SPD 1553 System Maintenance 1.3 0.59 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
SPD 1553 System Maintenance 1.3 0.59 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
SPD 1553 System Maintenance 1.3 0.59 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
SPD 1553 System Maintenance 1.3 0.59 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
SPD 1553 System Maintenance 1.3 0.59 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
SPD 1553 System Maintenance 1.3 0.59 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal External C1
SPD 1553 System Maintenance 1.3 0.59 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal External C1
SPD 1553 System Maintenance 1.3 0.59 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal External C1
SPD 1553 System Maintenance 1.3 0.59 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal External C1
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LocationCargo Mass Volume Dimensions

SPD 1553 System Maintenance 1.3 0.59 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal External C1
SPD 1553 System Maintenance 1.3 0.59 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal External C1
SPD 1553 System Maintenance 1.3 0.59 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal External C1
SPD 1553 System Maintenance 1.3 0.59 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal External C1
SPD 1553 System Maintenance 1.3 0.59 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal External C1
SPD 1553 System Maintenance 1.3 0.59 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal External C1
SPD 1553 System Maintenance 1.3 0.59 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal External C1
SPD 1553 System Maintenance 1.3 0.59 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal External C1
SPD 1553 System Maintenance 1.3 0.59 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal External C1
SPD 1553 System Maintenance 1.3 0.59 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal External C1
SPD 1553 System Maintenance 1.3 0.59 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal External C1
SPD 1553 System Maintenance 1.3 0.59 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal External C1
SPD 1553 System Maintenance 1.3 0.59 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal External C1
SPD 1553 System Maintenance 1.3 0.59 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal External C1
SPD 1553 (ESSMDMs) System Maintenance 1.3 0.59 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
SPD 1553 (ESSMDMs) System Maintenance 1.3 0.59 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
SPD 1553 (ESSMDMs) System Maintenance 1.3 0.59 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
SPD 1553 (ESSMDMs) System Maintenance 1.3 0.59 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
SPD 1553 (ESSMDMs) System Maintenance 1.3 0.59 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
SPD 1553 (ESSMDMs) System Maintenance 1.3 0.59 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
SPD 1553 (ESSMDMs) System Maintenance 1.3 0.59 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
SPD 1553 (ESSMDMs) System Maintenance 1.3 0.59 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
SPD 1553 (ESSMDMs) System Maintenance 1.3 0.59 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
SPD 1553 (ESSMDMs) System Maintenance 1.3 0.59 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
SPD 1553 (ESSMDMs) System Maintenance 1.3 0.59 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
SPD 1553 (ESSMDMs) System Maintenance 1.3 0.59 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
SPD 1553 (ESSMDMs) System Maintenance 1.3 0.59 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
SPD 1553 (ESSMDMs) System Maintenance 1.3 0.59 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
SPD 1553 (ESSMDMs) System Maintenance 1.3 0.59 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
SPD 1553 (ESSMDMs) System Maintenance 1.3 0.59 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
SPD 1553 (ESSMDMs) System Maintenance 1.3 0.59 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
SPD 1553 (ESSMDMs) System Maintenance 1.3 0.59 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
SPD 1553 (ESSMDMs) System Maintenance 1.3 0.59 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal External C1
SPD 1553 (ESSMDMs) System Maintenance 1.3 0.59 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal External C1
SPD 1553 (Type 9 Configuration) System Maintenance 1.3 0.59 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal External C1
SPD 1553 (Type 9 Configuration) System Maintenance 1.3 0.59 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal External C1
SPD 1553 (Type 9 Configuration) System Maintenance 1.3 0.59 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal External C1
SPD 1553 (Type 9 Configuration) System Maintenance 1.3 0.59 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal External C1
SPD 1553 (ESSMDMs) System Maintenance 1.3 0.59 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal External C2
PDGF GRAPPLE SHAFT System Maintenance 1.3 0.59 0.02 0.0006 16.6 1.27 1.27 1/2 CTB MLE Internal External C2
PDGF GRAPPLE SHAFT System Maintenance 1.3 0.59 0.02 0.0006 16.6 1.27 1.27 1/2 CTB MLE Internal External C2
Integrated Hose Assy System Maintenance 1.27 0.58 0.04 0.0011 19 2 2 1 CTB MLE Internal Internal C1R
MDM IOCU CARD System Maintenance 1.23 0.56 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
MDM IOCU CARD System Maintenance 1.23 0.56 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
MDM IOCU CARD System Maintenance 1.23 0.56 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
MDM IOCU CARD System Maintenance 1.23 0.56 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
MDM IOCU CARD System Maintenance 1.23 0.56 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
MDM IOCU CARD System Maintenance 1.23 0.56 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
MDM IOCU CARD System Maintenance 1.23 0.56 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
MDM IOCU CARD System Maintenance 1.23 0.56 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
MDM IOCU CARD System Maintenance 1.23 0.56 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
MDM IOCU CARD System Maintenance 1.23 0.56 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
MDM IOCU CARD System Maintenance 1.23 0.56 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal External C1
MDM IOCU CARD System Maintenance 1.23 0.56 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal External C1
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LocationCargo Mass Volume Dimensions

MDM IOCU CARD System Maintenance 1.23 0.56 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal External C1
MDM IOCU CARD System Maintenance 1.23 0.56 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal External C1
MDM IOCU CARD System Maintenance 1.23 0.56 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal External C1
MDM IOCU CARD System Maintenance 1.23 0.56 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal External C1
MDM IOCU CARD System Maintenance 1.23 0.56 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal External C1
MDM IOCU CARD System Maintenance 1.23 0.56 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal External C1
MDM IOCU CARD System Maintenance 1.23 0.56 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal External C1
MDM IOCU CARD System Maintenance 1.23 0.56 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal External C1
MDM IOCU CARD System Maintenance 1.23 0.56 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal External C1
MDM IOCU CARD System Maintenance 1.23 0.56 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal External C1
MDM IOCU CARD System Maintenance 1.23 0.56 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal External C1
MDM IOCU CARD System Maintenance 1.23 0.56 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal External C1
MDM IOCU CARD System Maintenance 1.23 0.56 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal External C1
MDM IOCU CARD System Maintenance 1.23 0.56 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal External C1
MDM IOCU CARD System Maintenance 1.23 0.56 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal External C1
MDM IOCU CARD System Maintenance 1.23 0.56 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal External C1
MDM IOCU CARD (Type 9 Configuration) System Maintenance 1.23 0.56 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal External C1
MDM IOCU CARD (Type 9 Configuration) System Maintenance 1.23 0.56 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal External C1
MDM IOCU CARD (Type 9 Configuration) System Maintenance 1.23 0.56 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal External C1
MDM IOCU CARD (Type 9 Configuration) System Maintenance 1.23 0.56 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal External C1
CCA, I/O HRDL System Maintenance 1.2 0.54 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
CCA, I/O HRDL System Maintenance 1.2 0.54 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
CCA, I/O HRDL System Maintenance 1.2 0.54 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
CCA, I/O HRDL System Maintenance 1.2 0.54 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
CCA, I/O HRDL System Maintenance 1.2 0.54 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
CCA, PROCESSOR, HRDL System Maintenance 1.2 0.54 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
CCA, PROCESSOR, HRDL System Maintenance 1.2 0.54 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
CCA, PROCESSOR, HRDL System Maintenance 1.2 0.54 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
CCA, PROCESSOR, HRDL System Maintenance 1.2 0.54 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
CCA, PROCESSOR, HRDL System Maintenance 1.2 0.54 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
LIQUID SENSOR, HX System Maintenance 1.05 0.48 0.018 0.0005 3.68 2.15 3.92 1/2 CTB MLE Internal Internal C1R
PRESSURE TRANSDUCER, ABSOLUTE System Maintenance 1.05 0.48 0.01 0.0003 6 1.6 1.6 1/2 CTB MLE Internal Internal C1R
Screen, Inlet System Maintenance 1 0.45 0.07 0.002 MLE Internal Internal C2
Airlock S/W & Firmware System Maintenance 1 0.45 0.01 0.0003 MLE Internal Internal C1R
Strut Assembly System Maintenance 1 0.45 0.01 0.0003 MLE Internal Internal C3
REMOTE CONTROL, SYSTEM ON/OFF System Maintenance 0.94 0.43 0.03 0.0008 2.85 4.81 3.75 1/2 CTB MLE Internal Internal C2R
REMOTE CONTROL, SYSTEM ON/OFF System Maintenance 0.94 0.43 0.03 0.0008 2.85 4.81 3.75 1/2 CTB MLE Internal Internal C2R
HRDL, LOAD BOARD System Maintenance 0.9 0.41 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
HRDL, LOAD BOARD System Maintenance 0.9 0.41 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
HRDL, LOAD BOARD System Maintenance 0.9 0.41 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
HRDL, LOAD BOARD System Maintenance 0.9 0.41 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
HRDL, LOAD BOARD System Maintenance 0.9 0.41 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
HRDL, LOAD BOARD System Maintenance 0.9 0.41 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
HRDL, LOAD BOARD System Maintenance 0.9 0.41 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
HRDL, LOAD BOARD System Maintenance 0.9 0.41 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal External C1
HRDL, LOAD BOARD System Maintenance 0.9 0.41 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal External C1
MSD, LOAD BOARD System Maintenance 0.9 0.41 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
MSD, LOAD BOARD System Maintenance 0.9 0.41 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
MSD, LOAD BOARD System Maintenance 0.9 0.41 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
MSD, LOAD BOARD System Maintenance 0.9 0.41 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
MSD, LOAD BOARD System Maintenance 0.9 0.41 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
MSD, LOAD BOARD System Maintenance 0.9 0.41 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
MSD, LOAD BOARD System Maintenance 0.9 0.41 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal Internal C1
MSD, LOAD BOARD System Maintenance 0.9 0.41 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal External C1

G-21



N
am

e

M
aj

o
r 

T
yp

e

M
in

o
r 

T
yp

e

T
o

ta
l M

as
s 

(n
o

 
ac

co
m

m
o

d
at

io
n

s)
 lb

s

T
o

ta
l M

as
s 

(n
o

 
ac

co
m

m
o

d
at

io
n

s)
 k

g

T
o

ta
l V

o
lu

m
e 

(n
o

 
ac

co
m

m
o

d
at

io
n

s)
 f

t^
3

T
o

ta
l V

o
lu

m
e 

(n
o

 
ac

co
m

m
o

d
at

io
n

s)
 m

^3

le
n

g
th

 (
ex

te
rn

al
 o

n
ly

) 
in

ch
es

W
id

th
 (

ex
te

rn
al

 o
n

ly
) 

in
ch

es

h
ei

g
h

t 
(e

xt
er

n
al

 o
n

ly
) 

in
ch

es

o
r 

B
ag

 S
iz

e

S
u

b
ca

rr
ie

r/
F

S
E

P
re

fe
rr

ed
 L

au
n

ch
 

L
o

ca
tio

n

O
n

-O
rb

it
 L

o
ca

ti
o

n

IS
S

 T
ra

n
sf

er
 

R
es

tr
ic

ti
o

n
s

R
es

o
u

rc
es

 R
eq

u
ir

ed

E
n

vi
ro

n
 c

o
n

st
ra

in
ts

 -
 

P
re

la
u

n
ch

, P
ad

, A
sc

en
t,

 
V

eh
ic

le
 o

n
-o

rb
it

, 
D

t
P

t
d

t
A

sc
en

t/
R

et
u

rn
 

Q
u

al
ifi

ca
tio

n
 L

im
its

H
az

ar
d

 T
yp

e

C
ri

tic
al

ity
 L

ev
el

R
es

p
o

n
se

 P
er

io
d

T
ra

n
sf

er
 L

o
ca

ti
o

n

LocationCargo Mass Volume Dimensions

MSD, LOAD BOARD System Maintenance 0.9 0.41 0.02 0.0006 8.7 0.7 6.6 1/2 CTB MLE Internal External C1
INTERNAL LIGHTING-EMERG Strip 36" System Maintenance 0.87 0.39 0.021 0.0006 36 1 1 Rack MLE Internal Internal C1SR
INTERNAL LIGHTING-EMERG Strip 36" System Maintenance 0.87 0.39 0.021 0.0006 36 1 1 Rack MLE Internal Internal C2R
CAPTURE FITTING ASSY System Maintenance 0.86 0.39 0.01 0.0003 5.1 0.7 1.3 1/2 CTB MLE Internal Internal C2R
CAPTURE FITTING ASSY System Maintenance 0.86 0.39 0.01 0.0003 5.1 0.7 1.3 1/2 CTB MLE Internal Internal C2R
CAPTURE FITTING ASSY System Maintenance 0.86 0.39 0.01 0.0003 5.1 0.7 1.3 1/2 CTB MLE Internal External C2R
Pressure Transducer System Maintenance 0.69 0.31 0.02 0.0006 4.5 3 5 1/2 CTB MLE Internal Internal C1R
TENSION ROD ASSEMBLY System Maintenance 0.64 0.29 0.03 0.0008 1.1 3.5 11.3 1/2 CTB MLE Internal Internal C1R
TENSION ROD ASSEMBLY System Maintenance 0.64 0.29 0.03 0.0008 1.1 3.5 11.3 1/2 CTB MLE Internal Internal C1R
FILTER ELEMENT System Maintenance 0.6 0.27 0.01 0.0003 1.2 1.2 1.5 1/2 CTB MLE Internal Internal C1R
FILTER ELEMENT System Maintenance 0.6 0.27 0.01 0.0003 1.2 1.2 1.5 1/2 CTB MLE Internal Internal C1R
TEMPERATURE SENSOR ASSEMBLY System Maintenance 0.58 0.26 0.05 0.0014 4.12 4.75 4 1/2 CTB MLE Internal Internal C1R
VALVE, MANUAL SAMPLE .125 System Maintenance 0.54 0.24 0.02 0.0006 4 3 3 1/2 CTB MLE Internal Internal C1R
VALVE, MANUAL SAMPLE .125 System Maintenance 0.54 0.24 0.02 0.0006 4 3 3 1/2 CTB MLE Internal Internal C1R
VALVE, MANUAL SAMPLE .125 System Maintenance 0.54 0.24 0.02 0.0006 4 3 3 1/2 CTB MLE Internal Internal C1R
VALVE, MANUAL SAMPLE .125 System Maintenance 0.54 0.24 0.02 0.0006 4 3 3 1/2 CTB MLE Internal Internal C1R
VALVE, MANUAL SAMPLE .125 System Maintenance 0.54 0.24 0.02 0.0006 4 3 3 1/2 CTB MLE Internal Internal C1R
VALVE, MANUAL SAMPLE .125 System Maintenance 0.54 0.24 0.02 0.0006 4 3 3 1/2 CTB MLE Internal Internal C1R
VALVE, MANUAL SAMPLE .125 System Maintenance 0.54 0.24 0.02 0.0006 4 3 3 1/2 CTB MLE Internal Internal C3
STOWAGE LATCH ASSEMBLY System Maintenance 0.5 0.23 0.023 0.0007 3.4 2.3 5.3 1/2 CTB MLE Internal Internal C1SR
STOWAGE LATCH ASSEMBLY System Maintenance 0.5 0.23 0.023 0.0007 3.4 2.3 5.3 1/2 CTB MLE Internal Internal C1SR
Pump Bypass Check Valve System Maintenance 0.5 0.23 0.011 0.0003 7.6 1.8 1.8 1/2 CTB MLE Internal Internal C1S
Pump Bypass Check Valve System Maintenance 0.5 0.23 0.011 0.0003 7.6 1.8 1.8 1/2 CTB MLE Internal Internal C1S
STAND ALONE TEMP SENSOR System Maintenance 0.4 0.18 0.01 0.0003 2.8 1.3 1.3 1/2 CTB MLE Internal Internal C3
STAND ALONE TEMP SENSOR System Maintenance 0.4 0.18 0.01 0.0003 2.8 1.3 1.3 1/2 CTB MLE Internal Internal C3
STAND ALONE TEMP SENSOR System Maintenance 0.4 0.18 0.01 0.0003 2.8 1.3 1.3 1/2 CTB MLE Internal Internal C3
ROLLER ASSEMBLY System Maintenance 0.38 0.17 0.01 0.0003 2.2 1.3 2.4 1/2 CTB MLE Internal Internal C3
ROLLER ASSEMBLY System Maintenance 0.38 0.17 0.01 0.0003 2.2 1.3 2.4 1/2 CTB MLE Internal Internal C3
SOFT HANDLE ASSEMBLY System Maintenance 0.26 0.12 0.01 0.0003 8 0.8 0.8 1/2 CTB MLE Internal Internal C3
SOFT HANDLE ASSEMBLY System Maintenance 0.26 0.12 0.01 0.0003 8 0.8 0.8 1/2 CTB MLE Internal Internal C3
DCP Double Status Lights System Maintenance 0.01 0.00 0 0 0.01 0.01 0.01 1/2 CTB MLE Internal Internal C1
DCP Double Status Lights System Maintenance 0.01 0.00 0 0 0.01 0.01 0.01 1/2 CTB MLE Internal Internal C1
DCP Single Status Lights System Maintenance 0.01 0.00 0 0 0.01 0.01 0.01 1/2 CTB MLE Internal Internal C1
DCP Single Status Lights System Maintenance 0.01 0.00 0 0 0.01 0.01 0.01 1/2 CTB MLE Internal Internal C1

VALVE ASSY, 2.5 INCH INT. VACUUM-pm System Maintenance 0 0.00 0.19 0.0054 11 6.8 4.5 1/2 CTB MLE Internal Internal C1
Sanitary hygienic equipment System resupply 5.6 0.1599 29.5 16.75 19.75 3 CTB Bag internal Internal

Crew Clothing System resupply 1.9 0.0529 19.75 16.75 9.75 1 CTB Bag internal Internal

Hygiene System resupply 1.9 0.0529 19.75 16.75 9.75 1 CTB Bag internal Internal

Towel and Napkins System resupply 1.9 0.0529 19.75 16.75 9.75 1 CTB Bag internal Internal

Office Supply/Printer Paper/Toner Cartridges System resupply 1.9 0.0529 19.75 16.75 9.75 1 CTB Bag internal Internal

Crew Preference System resupply 1.9 0.0529 19.75 16.75 9.75 1 CTB Bag internal Internal

Batteries System resupply 1.9 0.0529 19.75 16.75 9.75 1 CTB Bag internal Internal

Bar Code equipment System resupply 1.9 0.0529 19.75 16.75 9.75 1 CTB Bag internal Internal

Laptop computers System resupply 1.9 0.0529 19.75 16.75 9.75 1 CTB Bag internal Internal

Onboard documentation System resupply 1.9 0.0529 19.75 16.75 9.75 1 CTB Bag internal Internal

Housekeeping System resupply 1.9 0.0529 19.75 16.75 9.75 1 CTB Bag internal Internal

Imagery equipment and consumables System resupply 1.9 0.0529 19.75 16.75 9.75 1 CTB Bag internal Internal

Restraint and mobility aids System resupply 1.9 0.0529 19.75 16.75 9.75 1 CTB Bag internal Internal

Miscellaneous System resupply 1.9 0.0529 19.75 16.75 9.75 1 CTB Bag internal Internal

Ancillary equipment System resupply 1.9 0.0529 19.75 16.75 9.75 1 CTB Bag internal Internal

Crew Health Care System (CHeCS) System resupply 1.9 0.0529 19.75 16.75 9.75 1 CTB Bag internal Internal

Food containers System resupply 1.9 0.0529 19.75 16.75 9.75 1 CTB Bag internal Internal
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LocationCargo Mass Volume Dimensions

Food supply system System resupply 1.9 0.0529 19.75 16.75 9.75 1 CTB Bag internal Internal

IVA tools System resupply 1.9 0.0529 19.75 16.75 9.75 1 CTB Bag internal Internal

Trash/waste equipment System resupply 1.9 0.0529 19.75 16.75 9.75 1 CTB Bag internal Internal

Trash/waste System resupply 1.9 0.0529 19.75 16.75 9.75 1 CTB Bag internal Internal

Station Detailed Test Objectives (SDTO) System resupply 1.9 0.0529 19.75 16.75 9.75 1 CTB Bag internal Internal

Water System resupply 1.9 0.0529 19.75 16.75 9.75 1 CTB Bag internal Internal

Water support equipment System resupply 1.9 0.0529 19.75 16.75 9.75 1 CTB Bag internal Internal

BRAKE HANDLE ASSY System Maintenance 0.00 0 MLE Internal External C1R
BRAKE HANDLE ASSY System Maintenance 0.00 0 MLE Internal External C1R
FRAME/BRAKE ASSEMBLY System Maintenance 0.00 0 MLE Internal External C1R
FRAME/BRAKE ASSEMBLY System Maintenance 0.00 0 MLE Internal External C1R
WHEEL BOGIE/BRAKE ASSY NADIR System Maintenance 0.00 0 MLE Internal External C1R
WHEEL BOGIE/BRAKE ASSY NADIR System Maintenance 0.00 0 MLE Internal External C1R
WHEEL BOGIE/BRAKE ASSY ZENITH System Maintenance 0.00 0 MLE Internal External C1R
WHEEL BOGIE/BRAKE ASSY ZENITH System Maintenance 0.00 0 MLE Internal External C1R
HATCH ASSEMBLY System Maintenance 0.00 0 MLE Internal Internal C1SR
HATCH ASSEMBLY System Maintenance 0.00 0 MLE Internal Internal C1SR
Electronics Unit System Maintenance 0.00 0 MLE Internal Internal C2
READY TO LATCH ASSEMBLY System Maintenance 0.00 0 MLE Internal Internal C2
READY TO LATCH ASSEMBLY System Maintenance 0.00 0 MLE Internal Internal C2
READY TO LATCH ASSEMBLY System Maintenance 0.00 0 MLE Internal Internal C2
Biocide Filter Assembly System Maintenance 0.00 0 MLE Internal Internal C2R
ARIS-ICE Stow Utilization M 69.1 31.34 0.074 n/a n/a n/a 1 CTB Bag n/a C5 KSC
PCS-SE Utilization UG 2.4 1.1 0.001 n/a n/a n/a Bag n/a C5 KSC
HRF-PuFF-Repair Utilization UL JSC 1.0 0.46 0.001 n/a n/a n/a Bag n/a C5 KSC
Atomic Clock Ensemble in Space (ACES) Utilization European Spa 500.4 226.98 45.9 1.3 46 34 49 n/a FRAM External External active C5 KSC
EXPORT Utilization ESA 500 227 46 1.3 45.98 34.01 49.01 n/a FRAM External External active yes C5 KSC
EuTEF (European Technology Exposure 
Facility) Utilization ESA 500 227 46 1.3 46.06 33.85 49.21 n/a FRAM External External active yes C5 KSC
SOLAR Utilization ESA 500 227 46 1.3 45.98 34.01 49.01 n/a FRAM External External n/a C5 KSC
Photovoltaic Engineering Testbed (PET) Utilization Code M 496 225 52.26 1.48 7.28 3.14 3.93 n/a FRAM External External n/a C5 KSC
FOCUS Utilization ESA 496 225 46 1.3 46 49 34 n/a FRAM External External active n/a C5
Europa Utilization ASI (Italian Sp 496 225 8.5 0.24 8.07 7.2 7.67 n/a FRAM External External n/a n/a C5 KSC
SIXI Utilization DoD 330 150 28 0.78 0.472 0.413 0.244 n/a FRAM External External n/a C5 KSC
MISSE-PEC 1 Utilization M 76.0 34.47 0 n/a n/a n/a Other External External n/a C5 KSC
MISSE-PEC 2 Utilization M 62.0 28.12 0 n/a n/a n/a Other External External n/a C5 KSC
TtANOS Utilization DoD 62 28 1.8 0.05 0.023 0.023 0.023 n/a FRAM External External n/a C5 KSC
MISSE-IP3 Utilization M 61.0 27.67 0 n/a n/a n/a Other External External n/a C5 KSC
MISSE-IP4 Utilization M 61.0 27.67 0 n/a n/a n/a Other External External n/a C5 KSC
MISSE-CPA1 Utilization M 10.5 4.76 0 n/a n/a n/a Other External External n/a C5 KSC
SDRUMS-PM Utilization UM SPD 320.1 145.15 0 n/a n/a n/a Quad MLE Internal Internal n/a C5 KSC
SDRUMS-C4 Utilization UM SPD 224.4 101.76 0.132 n/a n/a n/a Other Internal Internal n/a C5 KSC
HRF-STO4 Utilization UL JSC 224.0 101.6 0.28 n/a n/a n/a 1 CTB Bag Internal Internal n/a C5 KSC
MACE II Utilization M DoD 194.4 88.18 0.153 n/a n/a n/a 2 CTB Bag Internal Internal n/a C5 KSC
CSLM Utilization UG 189.0 85.7 0.152 n/a n/a n/a 1 CTB MLE Internal Internal n/a C5 KSC
ARIS-ICE Utilization M 185.6 84.17 0 n/a n/a n/a n/a Internal Internal n/a C5 KSC
HRF-KIT-11A Utilization UL JSC 180.4 81.8 0.168 n/a n/a n/a Bag Internal Internal n/a C5 KSC
MSG-STO-A Utilization UG 165.4 75 0.2264 n/a n/a n/a 1 CTB Bag Internal Internal n/a C5 KSC
MSG-STO-A Utilization UG 165.4 75 0.2264 n/a n/a n/a 1 CTB MLE Internal Internal n/a C5 KSC
Imagery-EUE Utilization Utilization 150.0 68.02 0.1275 n/a n/a n/a 1 CTB Bag Internal Internal n/a C5 KSC
HRF-STO1R Utilization UL JSC 145.5 65.99 0.17 n/a n/a n/a 1 CTB Bag Internal Internal n/a C5 KSC
PCS-TS1 Utilization UG 132.3 60 0.113 n/a n/a n/a 10 MLE bag UnpoweredInternal Internal n/a yes C5 KSC
IPCG-H Utilization UG 132.3 60 2 0.056 n/a n/a n/a 1 CTB MLE Internal Internal n/a C5 KSC
HRF-Exp. Return Utilization UL JSC 131.7 59.72 0.215 n/a n/a n/a Bag Internal Internal n/a C5 KSC
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LocationCargo Mass Volume Dimensions

HRFEUE2 Utilization UL JSC 120.0 54.42 0.12 n/a n/a n/a 1 CTB MLE Internal Internal n/a C5 KSC
ZCG-FU Utilization UM SPD 120.0 54.42 0 n/a n/a n/a M01 Double ML Internal Internal n/a C5 KSC
PGBA Utilization UM SPD 120.0 54.4 0 n/a n/a n/a Double ML Internal Internal active yes C5 KSC
PFMI-H Utilization UG 119.1 54 0.114 n/a n/a n/a 1 CTB Other Internal Internal n/a C5 KSC
DreamTime Utilization UM SPD 108.0 49 0 n/a n/a n/a 1 CTB Bag Internal Internal n/a C5 KSC
HRF-ULF1-Resupply Utilization UL JSC 97.0 44 0.467 n/a n/a n/a Bag Internal Internal n/a C5 KSC
HRF-Torso Utilization UL JSC 94.2 42.72 0.0736 n/a n/a n/a M01 Bag Internal Internal n/a yes C5 KSC
MISSE-PEC4 Utilization M 90.0 40.82 0.12 n/a n/a n/a Other Internal Internal n/a C5 KSC
MSG-STO-11A Utilization UG 88.2 40 0.0566 n/a n/a n/a Bag Internal Internal n/a C5 KSC
ARIS-ICE 2 Utilization M 85.6 38.8 2 0.0566 n/a n/a n/a n/a Internal Internal n/a C5 KSC
PCS-AH Utilization UG 82.0 37.18 0.09 n/a n/a n/a TBD Internal Internal n/a C5 KSC
HRF-WS1(4PU) Utilization UL JSC 79.4 36 0.034 n/a n/a n/a Internal Internal n/a yes C5 KSC
HRF-KIT-UF-2 Utilization UL JSC 73.0 33.1 0.14 n/a n/a n/a Bag Internal Internal n/a C5 KSC
CPCG-H Utilization UM SPD 72.1 32.7 2 0.056 n/a n/a n/a n/a MLE Internal Internal active yes C5 KSC
CPCG-H Utilization UM SPD 72.0 32.65 2 0.0567 n/a n/a n/a 1 CTB MLE Internal Internal n/a C5 KSC
CPCG-VL Utilization UM SPD 72.0 32.65 0 n/a n/a n/a Bag Internal Internal n/a C5 KSC
CPCG-H Utilization UM SPD 70.6 32 2 0.056 n/a n/a n/a 1 CTB MLE Internal Internal active yes C5 KSC
MISSE-PEC3 Utilization M 70.1 31.8 0.12 n/a n/a n/a n/a FRAM Internal External n/a C5 KSC
CGBA-7A -D Utilization UM SPD 70.0 31.75 2 0.0567 n/a n/a n/a MLE Internal Internal n/a C5 KSC
CGBA-F Utilization UM SPD 70.0 31.74 2 0.0567 n/a n/a n/a 1 CTB MLE Internal Internal active yes C5 KSC
ADSEP-SMP Utilization UM SPD 70.0 31.74 2 0.056 n/a n/a n/a 1 CTB MLE Internal Internal active yes C5 KSC
CBIX Utilization UM SPD 70.0 31.74 2 0.056 n/a n/a n/a 1 CTB MLE Internal Internal active yes C5 KSC
BSTC Utilization UG 69.4 31.49 2 0.0566 n/a n/a n/a 1 CTB MLE Internal Internal n/a C5 KSC
BTR (1) Utilization UG 69.4 31.49 2 0.0566 n/a n/a n/a 1 CTB MLE Internal Internal n/a yes C5 KSC
RWPS-M Utilization UG 69.4 31.49 2 0.056 n/a n/a n/a 1 CTB MLE Internal Internal n/a yes C5 KSC
RWPS-V Utilization UG 69.4 31.49 2 0.056 n/a n/a n/a 1 CTB MLE Internal Internal n/a yes C5 KSC
BCSS-A Utilization UG 69.4 31.49 2 0.056 n/a n/a n/a 1 CTB MLE Internal Internal n/a yes C5 KSC
BCSS-W Utilization UG 69.4 31.49 2 0.056 n/a n/a n/a 1 CTB MLE Internal Internal n/a yes C5 KSC
BCSS-C Utilization UG 69.4 31.49 2 0.056 n/a n/a n/a 1 CTB MLE Internal Internal n/a yes C5 KSC
BTR (2) Utilization UG 69.4 31.49 0 n/a n/a n/a n/a MLE Internal Internal active yes C5 KSC
PCG-STES Utilization UG 69.0 31.3 2 0.056 n/a n/a n/a n/a MLE Internal Internal active yes C5 KSC
Tech Demo Utilization UG 69.0 31.29 2 0.056 n/a n/a n/a MLE Internal Internal n/a C5 KSC
DCPCG-T Utilization UG 68.8 31.19 2 0.056 n/a n/a n/a n/a MLE Internal Internal active yes C5 KSC
DCPCG-V Utilization UG 68.8 31.19 2 0.056 n/a n/a n/a n/a MLE Internal Internal active yes C5 KSC
HRF-Resupply Utilization UL JSC 68.4 31 0.158 n/a n/a n/a Bag Internal Internal n/a C5 KSC
CRIM-MPLM Utilization UM SPD 68.4 31 2 0.0566 n/a n/a n/a 1 CTB MLE Internal Internal active yes C5 KSC
ZCG-SS8A Utilization UM SPD 66.2 30 2 0.057 n/a n/a n/a 1 CTB MLE Internal Internal n/a yes C5 KSC
IPCG-S Utilization UG 66.2 30 2 0.056 n/a n/a n/a 1 CTB MLE Internal Internal n/a yes C5 KSC
SDRUMS-ARB Utilization UM SPD 66.0 29.92 0.1492 n/a n/a n/a Other Internal Internal n/a C5 KSC
ADVASC-GC Utilization UM SPD 65.5 29.7 0.0566 n/a n/a n/a Bag Internal Internal n/a yes C5 KSC
MISSE-SWC3 Utilization M 64.5 29.26 0 n/a n/a n/a Internal Internal n/a C5 KSC
DCPCG-C-MPLM Utilization UG 63.5 28.8 2 0.0566 n/a n/a n/a 1 CTB MLE Internal Internal n/a C5 KSC
DCPCG-C Utilization UG 63.5 28.8 2 0.056 n/a n/a n/a n/a MLE Internal Internal n/a C5 KSC
CBTM-AEM Utilization UM SPD 62.0 28.1 2 0.056 n/a n/a n/a n/a MLE Internal Internal active yes C5 KSC
ZCG-SS Utilization UM SPD 60.2 27.3 2 0.056 n/a n/a n/a 1/2 CTB MLE Internal Internal n/a yes C5 KSC
HRF-Dewar Utilization UL JSC 60.0 27.21 2 0.5667 n/a n/a n/a n/a MLE Internal Internal n/a yes C5 KSC
MEPSII-ASSY Utilization UM SPD 57.9 26.26 0.058 n/a n/a n/a n/a Other Internal Internal n/a C5 KSC
ARIS-ICE 1 Utilization M 57.6 26.1 2 0.0566 n/a n/a n/a 1 CTB MLE Internal Internal n/a C5 KSC
MSG-InSPACE-H Utilization UG 57.3 26 0.112 n/a n/a n/a 1 CTB MLE Internal Internal n/a C5 KSC
SDRUMS-PCEM Utilization UM SPD 57.2 25.95 2 0.056 n/a n/a n/a 1 CTB MLE Internal Internal n/a C5 KSC
CGBA Utilization UM SPD 56.0 25.4 2 0.056 n/a n/a n/a n/a MLE Internal Internal active yes C5 KSC
HRF-Sample Return Utilization UL JSC 55.3 25.1 0 n/a n/a n/a 1 CTB Bag Internal Internal n/a yes C5 KSC
G-Limit Utilization UG 55.1 24.99 2 0.056 n/a n/a n/a 1 CTB MLE Internal Internal n/a C5 KSC
G-Limit-SA Utilization UG 55.1 24.99 2 0.056 n/a n/a n/a 1 CTB MLE Internal Internal n/a C5 KSC
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LocationCargo Mass Volume Dimensions

G-Limit Utilization UG 55.1 24.99 2 0.056 n/a n/a n/a 1 CTB MLE Internal Internal n/a C5 KSC
G-Limit-SA Utilization UG 55.1 24.99 2 0.056 n/a n/a n/a 1 CTB MLE Internal Internal n/a C5 KSC
ADVASC-SS Utilization UM SPD 54.7 24.8 2 0.0566 n/a n/a n/a n/a MLE Internal Internal n/a yes C5 KSC
PCG-EGN-A Utilization UG 54.0 24.5 0 n/a n/a n/a n/a MLE Internal Internal n/a yes comC5 KSC
BTR (2) UPWR Utilization UG 53.6 24.3 2 0.056 n/a n/a n/a n/a MLE Internal Internal n/a C5 KSC
HRF-GASMAPCal-Mod(4PU) Utilization UL JSC 52.9 24 0.034 n/a n/a n/a Bag Internal Internal n/a C5 KSC
WORF-Out. H/W Utilization Utilization 52.8 23.95 0.0616 n/a n/a n/a Bag Internal Internal n/a C5 KSC
SDRUMS-APEM Utilization UM SPD 50.4 22.87 2 0.056 n/a n/a n/a 1 CTB MLE Internal Internal n/a C5 KSC
HRF-Res W/O Crew Utilization UL JSC 50.3 22.8 0.114 n/a n/a n/a Bag Internal Internal n/a C5 KSC
SDRUMS-S2 Utilization UM SPD 48.5 22 0.068 n/a n/a n/a Other Internal Internal n/a C5 KSC
MSG-CSLM-2-SPU4 Utilization UG 48.5 22 0.05 n/a n/a n/a 1 CTB MLE Internal Internal n/a yes C5 KSC
HRF-PUF-7A1A Utilization UL JSC 48.1 21.8 0.0842 n/a n/a n/a 1 CTB Bag Internal Internal n/a C5 KSC
MSG-InSPACE Utilization UG 46.7 21.2 0 n/a n/a n/a 1 CTB Bag Internal Internal n/a yes C5 KSC
SUBSA Utilization UG 46.3 21 0.143 n/a n/a n/a 1 CTB MLE Internal Internal n/a C5 KSC
SUBSA Utilization UG 46.3 21 0.143 n/a n/a n/a MLE Internal Internal n/a C5 KSC
PCG-BAG Utilization UG 46.3 21 2 0.0566 n/a n/a n/a 1 CTB MLE Internal Internal n/a yes C5 KSC
PFM-L Utilization UG 45.0 20.4 0.033 n/a n/a n/a 1 CTB MLE Internal Internal n/a yes C5 KSC
KSC-GN2-A Utilization UL ARC 44.3 20.11 0.1131 n/a n/a n/a n/a MLE Internal Internal n/a yes comC5 KSC
SDRUMS-IPM Utilization UM SPD 43.1 19.55 2 0.056 n/a n/a n/a 1 CTB MLE Internal Internal n/a C5 KSC
RackSpares-6A Utilization Utilization 43.0 19.51 0.0223 n/a n/a n/a 1 CTB Bag Internal Internal n/a C5 KSC
ARCTIC-MPLM Utilization UL ARC 43.0 19.5 0.0566 n/a n/a n/a M01 Bag Internal Internal n/a C5 KSC
ARCTIC Utilization UL ARC 43.0 19.5 0 n/a n/a n/a Internal Internal n/a C5 KSC
HRF-Kit Utilization UL JSC 42.8 19.4 0.091 n/a n/a n/a Bag Internal Internal n/a C5 KSC
BPS-ASK2A Utilization UL ARC 39.0 17.7 0.04 n/a n/a n/a 1 CTB N/A Internal Internal n/a yes C5 KSC
ADSEP-PU Utilization UM SPD 38.0 17.23 0 n/a n/a n/a Bag Internal Internal n/a C5 KSC
GSM Utilization UG 37.0 16.78 0.028 n/a n/a n/a n/a MLE Internal Internal n/a C5 KSC
SDRUMS-AGM Utilization UM SPD 36.8 16.69 2 0.056 n/a n/a n/a MLE Internal Internal n/a C5 KSC
CPCG-VD Utilization UM SPD 36.0 16.32 0 n/a n/a n/a Bag Internal Internal n/a C5 KSC
HRF-RNL-7A1A Utilization UL JSC 35.5 16.1 0.0729 n/a n/a n/a 1 CTB Bag Internal Internal n/a C5 KSC
RWPS-C Utilization UG 35.3 16 2 0.056 n/a n/a n/a 1 CTB MLE Internal Internal n/a yes C5 KSC
Barrier-Assy Utilization Utilization 35.0 15.86 0.01 n/a n/a n/a Bag Internal Internal n/a C5 KSC
BCSS-5A Utilization UG 34.2 15.5 2 0.056 n/a n/a n/a 1 CTB MLE Internal Internal n/a yes C5 KSC
MSG-CSLM-2-SC4 Utilization UG 33.1 15 0.03 n/a n/a n/a Bag Internal Internal n/a yes C5 KSC
G-Limit-SD Utilization UG 33.1 15 0.028 n/a n/a n/a 1 CTB MLE Internal Internal n/a C5 KSC
BPS-ASK3A Utilization UL ARC 32.6 14.8 0.045 n/a n/a n/a 1 CTB N/A Internal Internal n/a yes C5 KSC
STELSYS-S Utilization UM SPD 30.2 13.7 0.028 n/a n/a n/a Bag Internal Internal n/a C5 KSC
HPA Utilization M 30.0 13.6 0.034 n/a n/a n/a Bag Internal Internal n/a C5 KSC
EPO-6 Utilization M 30.0 13.6 0.028 n/a n/a n/a 1/2 CTB Bag Internal Internal n/a C5 KSC
EPO-5 Utilization M 30.0 13.6 0.028 n/a n/a n/a Bag Internal Internal n/a C5 KSC
BPS-FZR Utilization UL ARC 30.0 13.6 0 n/a n/a n/a n/a MLE Internal Internal n/a yes C5 KSC
BCSS-4 Utilization UG 29.5 13.4 0 n/a n/a n/a n/a Bag Internal Internal n/a yes C5 KSC
DreamTime-Batteries Utilization UM SPD 28.2 12.8 0.0066 n/a n/a n/a 1 CTB Bag Internal Internal n/a C5 KSC
CRIM Utilization UM SPD 28.0 12.7 2 0.0567 n/a n/a n/a 1 CTB MLE Internal Internal n/a C5 KSC
MEPS Utilization UM SPD 27.9 12.65 2 0.0567 n/a n/a n/a 1 CTB MLE Internal Internal n/a C5 KSC
SDRUMS-DT4 Utilization UM SPD 26.4 11.97 0.024 n/a n/a n/a Other Internal Internal n/a C5 KSC
HRF-Res W/Crew Utilization UL JSC 26.2 11.9 0.04 n/a n/a n/a 1 CTB Bag Internal Internal n/a C5 KSC
BCSS-5D Utilization UG 26.0 11.8 2 0.0566 n/a n/a n/a 1 CTB MLE Internal Internal n/a C5 KSC
BPS-ASK1A Utilization UL ARC 25.1 11.4 0.045 n/a n/a n/a 1 CTB N/A Internal Internal n/a yes C5 KSC
BCSS-R Utilization UG 24.0 10.9 2 0.0566 n/a n/a n/a 1 CTB MLE Internal Internal n/a C5 KSC
MSG-CSLM-AE Utilization UG 22.1 10 0.03 n/a n/a n/a 1 CTB MLE Internal Internal n/a C5 KSC
HRF--9A-EXP Utilization UL JSC 22.1 10 0.028 n/a n/a n/a 1 CTB Bag Internal Internal n/a C5 KSC
MSG-Samples Utilization UG 21.6 9.8 0.023 n/a n/a n/a 1 CTB MLE Internal Internal n/a C5 KSC
BCSS-1 Utilization UG 21.2 9.6 0 n/a n/a n/a 1 CTB MLE Internal Internal n/a C5 KSC
MISSE CPA Utilization M 20.1 9.1 0.01 n/a n/a n/a 1 CTB Other Internal Internal n/a C5 KSC
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LocationCargo Mass Volume Dimensions

MISSE  CPA3 Utilization M 20.0 9.07 0.01 n/a n/a n/a Other Internal Internal n/a C5 KSC
MISSE  CPA4 Utilization M 20.0 9.07 0.01 n/a n/a n/a Other Internal Internal n/a C5 KSC
CBOSS Utilization UM SPD 19.8 9 2 0.0567 n/a n/a n/a 1 CTB MLE Internal Internal n/a C5 KSC
CBOSS-ULF1 Utilization UG 19.8 9 2 0.0567 n/a n/a n/a 1 CTB MLE Internal Internal n/a C5 KSC
HRF-Renal/Sam.11A Utilization UL JSC 18.1 8.2 0.029 n/a n/a n/a Bag Internal Internal n/a yes C5 KSC
MSG-CSLM-2-ECU Utilization UG 17.6 8 0.018 n/a n/a n/a 1 CTB MLE Internal Internal n/a yes C5 KSC
H-Reflex-1 Utilization UL JSC 17.6 7.98 0.019 n/a n/a n/a 1 CTB MLE Internal Internal n/a C5 KSC
HRF--9A-SAM Utilization UL JSC 17.4 7.9 0.025 n/a n/a n/a 1 CTB Bag Internal Internal n/a yes C5 KSC
HRF-SCSI-HD Utilization UL JSC 17.0 7.7 0.0283 n/a n/a n/a 1/2 CTB Bag Internal Internal n/a C5 KSC
CGBA-Samples Utilization UM SPD 16.5 7.5 0.022 n/a n/a n/a MLE Internal Internal n/a C5 KSC
HRF-MIDDECK Utilization UL JSC 15.9 7.2 0.029 n/a n/a n/a Bag Internal Internal n/a C5 KSC
PCS-MDS-R1 Utilization UG 15.3 6.95 0.0047 n/a n/a n/a Bag Internal Internal n/a C5 KSC
PCS-MDS-R2 Utilization UG 15.3 6.95 0.0047 n/a n/a n/a Bag Internal Internal n/a C5 KSC
HRF-KCIT-3 Utilization UL JSC 14.6 6.6 0.022 n/a n/a n/a 1/2 CTB Bag Internal Internal n/a C5 KSC
M-Kit I2 Utilization UL JSC 12.7 5.76 0.012 n/a n/a n/a 1/2 CTB Bag Internal Internal n/a C5 KSC
HRF-Data Utilization UL JSC 12.3 5.6 0.017 n/a n/a n/a Bag Internal Internal n/a C5 KSC
MUFF-STES Utilization UG 11.6 5.26 0.016 n/a n/a n/a n/a MLE Internal Internal n/a C5 KSC
PCG-STES-MUFFLERS Utilization UG 11.6 5.26 0.007 n/a n/a n/a 1 CTB MLE Internal Internal n/a C5 KSC
EPO-5 Utilization M 11.0 5 0.028 n/a n/a n/a 1 CTB Bag Internal Internal n/a C5 KSC
PCS-MDS-R3 Utilization UG 9.9 4.5 0.006 n/a n/a n/a Bag Internal Internal n/a C5 KSC
PCS-HD Utilization UG 9.9 4.5 0.006 n/a n/a n/a 1/2 CTB Bag Internal Internal n/a C5 KSC
Crew-HDW2 Utilization UL JSC 9.8 4.44 0.002 n/a n/a n/a 1 CTB Bag Internal Internal n/a C5 KSC
HRF-NTDP&MDU Utilization UL JSC 9.7 4.4 0.0006 n/a n/a n/a 1/2 CTB Bag Internal Internal n/a C5 KSC
PERS Utilization Utilization 9.6 4.37 0.0198 n/a n/a n/a 1/2 CTB Bag Internal Internal n/a C5 KSC
HRF-MediaK-I3 Utilization UL JSC 9.5 4.29 0.0133 n/a n/a n/a 1 CTB Bag Internal Internal n/a C5 KSC
HRF-MediaK-I5 Utilization UL JSC 9.5 4.29 0.0133 n/a n/a n/a Bag Internal Internal n/a C5 KSC
PGBA-S1 Utilization UM SPD 8.8 4 0.0283 n/a n/a n/a n/a Double ML Internal Internal n/a yes C5 KSC
PGBA-S1 Utilization UM SPD 8.8 4 0 n/a n/a n/a Bag Internal Internal n/a C5 KSC
MUFF-PGBA Utilization UM SPD 8.6 3.9 0.016 n/a n/a n/a Bag Internal Internal n/a C5 KSC
HRF-I6 Media Kit Utilization UL JSC 8.6 3.9 0.012 n/a n/a n/a Bag Internal Internal n/a C5 KSC
LSE-TLD Utilization UL ARC 6.6 2.99 0.006 n/a n/a n/a 1/2 CTB Bag Internal Internal n/a yes C5 KSC
HRF-Renal Utilization UL JSC 6.3 2.85 0.011 n/a n/a n/a 1 CTB Bag Internal Internal n/a C5 KSC
MUFF-CPCG-H Utilization UM SPD 5.8 2.63 0.008 n/a n/a n/a n/a MLE Internal Internal n/a C5 KSC
B-Ball Kit 1 Utilization UL JSC 5.7 2.58 0.004 n/a n/a n/a 1 CTB Bag Internal Internal n/a C5 KSC
LSE-DT Utilization Utilization 5.6 2.52 0.003 n/a n/a n/a 1/2 CTB Bag Internal Internal n/a C5 KSC
Edu-SGK Utilization M 5.0 2.26 0.0142 n/a n/a n/a 1/2 CTB Bag Internal Internal n/a yes C5 KSC
MUFF-CGBA Utilization UM SPD 4.4 2 0.008 n/a n/a n/a n/a MLE Internal Internal n/a C5 KSC
HRF-Renal/Samples Utilization UL JSC 4.4 2 0.007 n/a n/a n/a 1/2 CTB Bag Internal Internal n/a yes C5 KSC
MSG-InSPACE-S Utilization UG 4.4 2 0.002 n/a n/a n/a 1 CTB MLE Internal Internal n/a C5 KSC
B-Ball Kit 2 Utilization UL JSC 3.9 1.77 0.004 n/a n/a n/a 1 CTB Bag Internal Internal n/a C5 KSC
ADVASC-S3 Utilization UM SPD 3.7 1.7 0.019 n/a n/a n/a 1/2 CTB Bag Internal Internal n/a C5 KSC
LSE-DT Utilization UG 3.0 1.36 0.0013 n/a n/a n/a Bag Internal Internal n/a C5 KSC
SAMS-HD Utilization UG 2.7 1.23 0.001 n/a n/a n/a Bag Internal Internal n/a C5 KSC
DreamTime-Tapes Utilization UM SPD 2.6 1.2 0.0024 n/a n/a n/a 1 CTB Bag Internal Internal n/a yes C5 KSC
ADVASC-S2 Utilization UM SPD 2.5 1.14 0.007 n/a n/a n/a 1/2 CTB Bag Internal Internal n/a C5 KSC
ADVASC-S2A Utilization UM SPD 2.5 1.12 0.0071 n/a n/a n/a 1/2 CTB Bag Internal Internal n/a C5 KSC
SAMS-SE Utilization UG 2.4 1.1 0.001 n/a n/a n/a TBD Internal Internal n/a C5 KSC
ADVASC-S3A Utilization UM SPD 2.4 1.07 0.0156 n/a n/a n/a 1/2 CTB Bag Internal Internal n/a C5 KSC
RENAL-k/s Utilization UL JSC 2.2 1 0.0036 n/a n/a n/a 1 CTB Bag Internal Internal n/a C5 KSC
LSE-PNTD Utilization UL ARC 2.0 0.9 0.003 n/a n/a n/a 1/2 CTB Bag Internal Internal n/a yes C5 KSC
PCG-STES-CABLES Utilization UG 2.0 0.9 0.001 n/a n/a n/a 1 CTB MLE Internal Internal n/a C5 KSC
LSE-TLD 2 Utilization UL ARC 1.9 0.86 0.003 n/a n/a n/a 1/2 CTB Bag Internal Internal n/a yes C5 KSC
Crew-HDW1 Utilization UL JSC 1.7 0.78 0.001 n/a n/a n/a 1 CTB Bag Internal Internal n/a C5 KSC
EPO4 Utilization M 1.5 0.7 0.008 n/a n/a n/a 1/2 CTB Bag Internal Internal n/a C5 KSC
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LocationCargo Mass Volume Dimensions

ESTER Utilization M 1.5 0.7 0.006 n/a n/a n/a Bag Internal Internal n/a C5 KSC
ADVASC-S1 Utilization UM SPD 1.0 0.46 0.001 n/a n/a n/a Bag Internal Internal n/a yes C5 KSC
LKR-TOOL-2 Utilization Utilization 0.6 0.274 0.012 n/a n/a n/a 1 CTB Bag Internal Internal n/a C5 KSC
MUFF-CRIM-M Utilization UM SPD 0.6 0.27 0.006 n/a n/a n/a Bag Internal Internal n/a C5 KSC
EarthKAM-HD Utilization M 0.5 0.22 0.002 n/a n/a n/a 1/2 CTB Bag Internal Internal n/a C5 KSC
PERS-Buckle Utilization Utilization 0.4 0.19 0.003 n/a n/a n/a Bag Internal Internal n/a C5 KSC

���� �����	
 ����
�� System Maintenance, ����� ���� ���� ��� ���

����������� ���� ����� �� !" #$%�&

�� !� System Maintenance, 62.91 0 0 0 0

����������� ���� ����� �� !" System Maintenance, 62.91 0 0 0 0

'�(�) *+,()+��(+-� ��. /��(+�0 1�+( �%2 &3" System Maintenance, 52.92 0 0 0 0
Orlan telemetry unit 
%245&3 System Maintenance, 40.79 1.562640625 18.9 15.7 9.1
Orlan telemetry unit 
%245&3 System Maintenance, 40.79 1.562640625 18.9 15.7 9.1

�-6�) �����7 �% &" System Maintenance, 39.68 0.88765625 17.1 13.8 6.5

�-6�) �����7 �% &" System Maintenance, 39.68 0.88765625 17.1 13.8 6.5

��)+8+��(+-� 9-���� 1�+( �%#$" System Maintenance, 38.58 1.001777778 9.8 25.6 6.9

��)+8+��(+-� 9-���� 1�+( �%#$" System Maintenance, 38.58 1.001777778 9.8 25.6 6.9

��)+8+��(+-� 9-���� 1�+( �%#$" System Maintenance, 38.58 1.001777778 9.8 25.6 6.9

��)+8+��(+-� 9-���� 1�+( �%#$" System Maintenance, 38.58 1.001777778 9.8 25.6 6.9

��)+8+��(+-� �-���� ��+( �%#$" System Maintenance, 38.58 1.001777778 9.8 25.6 6.9

��)+8+��(+-� 9-���� 1�+( �%#$" System Maintenance, 38.58 1.001777778 9.8 25.6 6.9

��)+8+��(+-� 9-���� 1�+( �%#$" System Maintenance, 38.58 1.001777778 9.8 25.6 6.9

:-�-��-�; �5��< System Maintenance, 38.58 0 0 0 0
Nitrogen Purge Assembly 
% 5&3 System Maintenance, 33.07 0.776684028 16.5 9.8 8.3
=>?�
� 1@>� System Maintenance, ��� ����

����&: �����	
 ����
�� 91��
@�

9�@A
��
� System Maintenance, 
����B ��B� ��� ��� B��

Condensate Separation and Pumping Unit 
�%2 #" System Maintenance, 30.21 0 0 0 0

A����� ������)  $&B� System Maintenance, 26.46 1.198263889 17.5 11.6 10.2

'�(�) 9-�.+(+-�+�0 1�+( �%#C" System Maintenance, 25.36 0 0 0 0
91��
@� ����>?>D
� System Maintenance, �<��� ���� ��� B� ���

Pretreat Container System Maintenance, 25.24 0 15.4 6.1 0

Pretreat Container System Maintenance, 25.24 0 15.4 6.1 0

A-E.�;F 8�� 32<&<G System Maintenance, 22.05 0.467595486 16.5 8.3 5.9

A-E.�;F 8�� 32<&<G System Maintenance, 22.05 0.467595486 16.5 8.3 5.9

A-E.�;F 8�� 32<&<G System Maintenance, 22.05 0.467595486 16.5 8.3 5.9

A+.�- :-�+(-) 3H&�B System Maintenance, 19.84 0 0 0 0

Instrument Panel No. 2 System Maintenance, 17.64 1.420199653 29.5 17.7 4.7

')+�0 9-����(-) ��$4" System Maintenance, 16.98 0 0 0 0

�$� ��,-)��) System Maintenance, 16.76 0.618666667 25.6 8.7 4.8

�$� ��,-)��) System Maintenance, 16.76 0.618666667 25.6 8.7 4.8

�$� ��,-)��) System Maintenance, 16.76 0.618666667 25.6 8.7 4.8

�$� ��,-)��) System Maintenance, 16.76 0.618666667 25.6 8.7 4.8

�$� ��,-)��) System Maintenance, 16.76 0.618666667 25.6 8.7 4.8

�$� ��,-)��) System Maintenance, 16.76 0.618666667 25.6 8.7 4.8

�$� ��,-)��) System Maintenance, 16.76 0.618666667 25.6 8.7 4.8

�$� ��,-)��) System Maintenance, 16.76 0.618666667 25.6 8.7 4.8

�$� ��,-)��) System Maintenance, 16.76 0.618666667 25.6 8.7 4.8

�)�()��( ��. '�(�) *+,���,�) �I#JC" System Maintenance, 15.88 0 0 0 0
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LocationCargo Mass Volume Dimensions

�)�()��( ��. '�(�) *+,���,�) �I#JC" System Maintenance, 15.88 0 0 0 0

�)�()��( ��. '�(�) *+,���,�) �I#JC" System Maintenance, 15.88 0 0 0 0

KL &�3 ,��)�, ;+( System Maintenance, 15.44 2.095046296 13 23.6 11.8

KL &�3 ,��)�, ;+( System Maintenance, 15.44 2.095046296 13 23.6 11.8
91��
@� �
	1?���� System Maintenance, <��� ���� ��� B�� ��

< 4 9-�(�+��) System Maintenance, 14.99 0 0 9.8 0

< 4 9-�(�+��) System Maintenance, 14.99 0 0 9.8 0

< 4 9-�(�+��) System Maintenance, 14.99 0 0 9.8 0

< 4 9-�(�+��) System Maintenance, 14.99 0 0 9.8 0

< 4 9-�(�+��) System Maintenance, 14.99 0 0 9.8 0

< 4 9-�(�+��) System Maintenance, 14.99 0 0 9.8 0

< 4 9-�(�+��) System Maintenance, 14.99 0 0 9.8 0

�M70�� (��; %#&�3 System Maintenance, 14.33 0 17.7 5.1 0

�M70�� (��; %#&�3 System Maintenance, 14.33 0 17.7 5.1 0

�M70�� (��; %#&�3 System Maintenance, 14.33 0 17.7 5.1 0

�M70�� (��; %#&�3 System Maintenance, 14.33 0 17.7 5.1 0

�M70�� (��; %#&�3 System Maintenance, 14.33 0 17.7 5.1 0

�M70�� ���; %#&�3 System Maintenance, 14.33 0 17.7 5.1 0

�M70�� ���; %#&�3 System Maintenance, 14.33 0 17.7 5.1 0

�M70�� ���; %#&�3 System Maintenance, 14.33 0 17.7 5.1 0

�M70�� ���; %#&�3 System Maintenance, 14.33 0 17.7 5.1 0

�M70�� ���; %#&�3 System Maintenance, 14.33 0 17.7 5.1 0

�M70�� ���; %#&�3 System Maintenance, 14.33 0 17.7 5.1 0

�M70�� ���; %#&�3 System Maintenance, 14.33 0 17.7 5.1 0

�M70�� ���; %#&�3 System Maintenance, 14.33 0 17.7 5.1 0

�M70�� ���; %#&�3 System Maintenance, 14.33 0 17.7 5.1 0

�M70�� ���; %#&�3 System Maintenance, 14.33 0 17.7 5.1 0

�M70�� ���; %#&�3 System Maintenance, 14.33 0 17.7 5.1 0

�M70�� ���; %#&�3 System Maintenance, 14.33 0 17.7 5.1 0

�M70�� ���; %#&�3 System Maintenance, 14.33 0 17.7 5.1 0

�M70�� ���; %#&�3 System Maintenance, 14.33 0 17.7 5.1 0

�M70�� ���; %#&�3 System Maintenance, 14.33 0 17.7 5.1 0

�M70�� ���; %#&�3 System Maintenance, 14.33 0 17.7 5.1 0

�M70�� ���; %#&�3 System Maintenance, 14.33 0 17.7 5.1 0

�M70�� ���; %#&�3 System Maintenance, 14.33 0 17.7 5.1 0

�M70�� ���; %#&�3 System Maintenance, 14.33 0 17.7 5.1 0

�M70�� ���; %#&�3 System Maintenance, 14.33 0 17.7 5.1 0

�(-)�0� ��((�)7 ��<3 System Maintenance, 13.89 0.044388889 9.4 1.6 5.1

�(-)�0� ��((�)7 ��<3 System Maintenance, 13.89 0.044388889 9.4 1.6 5.1

�(-)�0� ��((�)7 ��<3 System Maintenance, 13.89 0.044388889 9.4 1.6 5.1

�(-)�0� ��((�)7 ��<3 System Maintenance, 13.89 0.044388889 9.4 1.6 5.1

��<3 �(-)�0� ��((�)7 System Maintenance, 13.89 0.044388889 9.4 1.6 5.1

��<3 �(-)�0� ��((�)7 System Maintenance, 13.89 0.044388889 9.4 1.6 5.1

��<3 �(-)�0� ��((�)7 System Maintenance, 13.89 0.044388889 9.4 1.6 5.1

��<3 �(-)�0� ��((�)7 System Maintenance, 13.89 0.044388889 9.4 1.6 5.1

	�,&?+N�+. :+M(�)� =+�(�) �OG�" System Maintenance, 12.79 0 0 0 0

	�, ?+N�+. :+M(�)� =+�(�) �OG�" System Maintenance, 12.79 0 0 0 0

Water Container (EDV) System Maintenance, 12.13 1.490125 21.6 13.1 9.1

Water Container (EDV) System Maintenance, 12.13 1.490125 21.6 13.1 9.1

Water Container (EDV) System Maintenance, 12.13 1.490125 21.6 13.1 9.1

Vise System Maintenance, 11.9 0 0 0 0

Restraints in Cover System Maintenance, 11.02 0 0 0 0

Fan System Maintenance, 10.36 0 0 0 0

Fan System Maintenance, 10.36 0 0 0 0
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LocationCargo Mass Volume Dimensions

%2 # ,���)�(-) System Maintenance, 10.14 0 0 0 0
Separator for the Condensate Separation and 
����+�0 1�+( �%2 #" System Maintenance, 10.14 0 0 0 0
Separator for the Condensate Separation and 
����+�0 1�+( �%2 #" System Maintenance, 10.14 0 0 0 0
Separator for the Condensate Separation and 
����+�0 1�+( �%2 #" System Maintenance, 10.14 0 0 0 0
Separator for the Condensate Separation and 
����+�0 1�+( �%2 #" System Maintenance, 10.14 0 0 0 0

%2 # ,���)�(-) System Maintenance, 10.14 0 0 0 0

%2 # ,���)�(-) System Maintenance, 10.14 0 0 0 0

%2 # ,���)�(-) System Maintenance, 10.14 0 0 0 0

Air Filter System Maintenance, 9.7 0 0 0 0

Air Filter System Maintenance, 9.7 0 0 0 0

Air Filter System Maintenance, 9.7 0 0 0 0

Air Filter System Maintenance, 9.7 0 0 0 0

�)��,+( ����+P�) �% " Q5���% System Maintenance, 9.26 0 0 0 0

�)��,+( ����+P�) �% " Q5��� System Maintenance, 9.26 0 0 0 0

Set of Replaceable Components System Maintenance, 8.82 0.344770833 13.4 11.4 3.9

Set of Replaceable Components System Maintenance, 8.82 0.344770833 13.4 11.4 3.9

Set of Replaceable Components System Maintenance, 8.82 0.344770833 13.4 11.4 3.9

Set of Replaceable Components System Maintenance, 8.82 0.344770833 13.4 11.4 3.9

Set of Replaceable Components System Maintenance, 8.82 0.344770833 13.4 11.4 3.9

Set of Replaceable Components System Maintenance, 8.82 0.344770833 13.4 11.4 3.9

Rodnik-2 system accessories kit System Maintenance, 8.82 0 0 0 0

Panel No. 3 for Tool System Maintenance, 8.82 1.849565972 29.8 19.5 5.5

Hose Harness System Maintenance, 8.82 0 0 0 0

'�(�) 9-�(�+��) �#C" System Maintenance, 8.16 0 0 0 0
Water Conditioning Unit Purification Columns 
�%# %#C" System Maintenance, 8.16 0 0 0 0

Water Conditioning Unit Purification Columns 
�%# %#C" System Maintenance, 8.16 0 0 0 0

PUMA Portable Pancratic Sight System Maintenance, 8.16 0 0 0 0
�1��&: 91��
@� 9�@A
��
�

9�@���? 1@>� System Maintenance, 
��� ����� �� B� ���

�����,�+( 9-�()-� 1�+( �%R�" System Maintenance, 7.94 0.2219375 13.4 5.4 5.3

�#C& =�� System Maintenance, 7.78 0.290805556 7.6 8.7 7.6

Fan System Maintenance, 7.72 0.290805556 7.6 8.7 7.6

Fan System Maintenance, 7.72 0.290805556 7.6 8.7 7.6

Fan System Maintenance, 7.72 0.290805556 7.6 8.7 7.6

CKB fan System Maintenance, 7.72 0 0 0 0

CKB Fan System Maintenance, 7.72 0 0 0 0
A+.�- *�(� 9-����+��(+-� :-.��� �43$&"

OS&�� System Maintenance, 7.28 0 0 0 0

Bar System Maintenance, 7.06 0 0 0 0

Condensate Container System Maintenance, 7.05 0 0 0 0

Condensate Collector System Maintenance, 7.05 0 0 0 0

Condensate Collector System Maintenance, 7.05 0 0 0 0

Condensate Collector System Maintenance, 7.05 0 0 0 0

=+�(�)&����(-) �O2" System Maintenance, 6.84 0 0 0 0

�-.�+; ���� 1�+( �% " System Maintenance, 6.61 0.135505787 10.6 4.7 4.7

�-.�+; ���� 1�+( �% " System Maintenance, 6.61 0.135505787 10.6 4.7 4.7

Emergency Vacuum Valve System Maintenance, 6.61 0 0 0 0

Emergency Vacuum Valve System Maintenance, 6.61 0 0 0 0

��,-)�+�0 9�)()+.0� S &� System Maintenance, 6.39 0 13.8 4.7 0
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LocationCargo Mass Volume Dimensions

��,-)�+�0 9�)()+.0� S &� System Maintenance, 6.39 0 13.8 4.7 0

��,-)�+�0 9�)()+.0� S &� System Maintenance, 6.39 0 13.8 4.7 0

��,-)�+�0 9�)()+.0� S &� System Maintenance, 6.39 0 13.8 4.7 0

��,-)�+�0 9�)()+.0� S &� System Maintenance, 6.39 0 13.8 4.7 0

��,-)�+�0 9�)()+.0� S &� System Maintenance, 6.39 0 13.8 4.7 0

��,-)�+�0 9�)()+.0� S &� System Maintenance, 6.39 0 13.8 4.7 0

��,-)�+�0 9�)()+.0� S &� System Maintenance, 6.39 0 13.8 4.7 0

��,-)�+�0 9�)()+.0� S &� System Maintenance, 6.39 0 13.8 4.7 0

��,-)�+�0 9�)()+.0� S &� System Maintenance, 6.39 0 13.8 4.7 0

Power umbilical System Maintenance, 5.51 0 0 0 0

�-)(���� ?��� � 2& System Maintenance, 5.51 0.227078704 15.4 9.1 2.8

�-)(���� ?��� � 2& System Maintenance, 5.51 0.227078704 15.4 9.1 2.8

	�, :�,; L #& System Maintenance, 5.51 0 0 0 0

	�, :�,; L #& System Maintenance, 5.51 0 0 0 0

Fan System Maintenance, 5.51 0.190230903 7.9 7.3 5.7

Fan System Maintenance, 5.51 0.190230903 7.9 7.3 5.7

Fan System Maintenance, 5.51 0.190230903 7.9 7.3 5.7

Fan System Maintenance, 5.51 0.190230903 7.9 7.3 5.7

Fan System Maintenance, 5.51 0.190230903 7.9 7.3 5.7

Fan System Maintenance, 5.51 0.190230903 7.9 7.3 5.7

Fan System Maintenance, 5.51 0.190230903 7.9 7.3 5.7

Fan System Maintenance, 5.51 0.190230903 7.9 7.3 5.7

Fan System Maintenance, 5.51 0.190230903 7.9 7.3 5.7

Fan System Maintenance, 5.51 0.190230903 7.9 7.3 5.7

9-��)�,,-)&3 System Maintenance, 5.51 0 0 0 0

Collector System Maintenance, 5.29 0 0 0 0

Rodnik-2 system accessories kit System Maintenance, 5.18 0 0 0 0

Rodnik-2 System Accessories System Maintenance, 5.18 0 0 0 0

Rodnik system accessories kit System Maintenance, 5.18 0 0 0 0

Rodnik system accessories kit System Maintenance, 5.18 0 0 0 0

Rodnik System Accessories Kit System Maintenance, 5.18 0 0 0 0

/-,� 2&2 System Maintenance, 5.18 0 0 0 0
Absolute Pressure Gauge 
C#&��3 System Maintenance, 4.85 0 0 0 0

KL &�3 ���)�, ;+( System Maintenance, 4.63 0.314530093 4.7 11.8 9.8

KL &�3 ���)�, ;+( System Maintenance, 4.63 0.314530093 4.7 11.8 9.8

KL &�3 ���)�, ;+( System Maintenance, 4.63 0.314530093 4.7 11.8 9.8

KL &�3 ���)�, ;+( System Maintenance, 4.63 0.314530093 4.7 11.8 9.8

Tool Kit System Maintenance, 4.41 0 0 0 0

Tool Kit System Maintenance, 4.41 0 0 0 0

?-��� ����-0�� 9-���(�(-) 45���3 System Maintenance, 3.97 0.08018287 6.7 9.4 2.2

?-��� ����-0 9-���(�(-) 45���3 System Maintenance, 3.97 0.08018287 6.7 9.4 2.2

Fan System Maintenance, 3.97 0 0 0 0

Dust Collector System Maintenance, 3.97 0.250340278 11.8 9.4 3.9

Air heater System Maintenance, 3.97 0 0 0 0

Urine Receptacle with Hose System Maintenance, 3.75 0 0 0 0

Urine Receptacle with Hose System Maintenance, 3.75 0 0 0 0

Urine Receptacle with Hose System Maintenance, 3.75 0 0 0 0

Urine Receptacle with Hose System Maintenance, 3.75 0 0 0 0

Urine Receptacle with Hose System Maintenance, 3.75 0 0 0 0

Set of Accessories for Vacuum cleaner System Maintenance, 3.53 0.534681713 19.7 13.4 3.5

�+�-(T, ,+0F( C &� ����U" System Maintenance, 3.31 0 0 0 0

9-�P�)(�) GS<�B System Maintenance, 3.31 0 0 0 0

9�(��7(+� 9�)()+.0� � #O" System Maintenance, 3.31 0 0 0 0
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LocationCargo Mass Volume Dimensions

A-E.�;F ��1 (�,( ����� � # �$5" System Maintenance, 3.2 0 0 0 0

Torque Wrench Assembly System Maintenance, 2.76 0 0 0 0

Torque Wrench Assembly System Maintenance, 2.76 0 0 0 0

Pipeline System Maintenance, 2.65 0 0 0 0

Pipeline System Maintenance, 2.65 0 0 0 0

Pipeline System Maintenance, 2.65 0 0 0 0

Pipeline System Maintenance, 2.65 0 0 0 0

Pipeline System Maintenance, 2.65 0 0 0 0

Pipeline System Maintenance, 2.65 0 0 0 0

Pipeline System Maintenance, 2.65 0 0 0 0

Pipeline System Maintenance, 2.65 0 0 0 0

Cable System Maintenance, 2.65 0 0 0 0

�&V-+�( /-,� 2R&2R�&2� System Maintenance, 2.43 0 0 0 0

Tether with Pigtail System Maintenance, 2.43 0.042648148 9.4 2.8 2.8

Tether with Pigtail System Maintenance, 2.43 0.042648148 9.4 2.8 2.8

Cable System Maintenance, 2.43 0 0 0 0

Cable System Maintenance, 2.31 0 0 0 0
GS<�� 0�, ����7E�) ��+(

�$� +� !� �+��" System Maintenance, 2.2 0.051497106 7.3 2.3 5.3

Undergarment Set System Maintenance, 2.2 0.3644375 9.8 12.6 5.1

Undergarment Set System Maintenance, 2.2 0.3644375 9.8 12.6 5.1

Undergarment Set System Maintenance, 2.2 0.3644375 9.8 12.6 5.1

Undergarment Set System Maintenance, 2.2 0.3644375 9.8 12.6 5.1

Undergarment Set System Maintenance, 2.2 0.3644375 9.8 12.6 5.1

Undergarment Set System Maintenance, 2.2 0.3644375 9.8 12.6 5.1

Undergarment Set System Maintenance, 2.2 0.3644375 9.8 12.6 5.1

Undergarment Set System Maintenance, 2.2 0.3644375 9.8 12.6 5.1

Tool Cartridge Belt System Maintenance, 2.2 0 0 0 0

Tool Cartridge Belt System Maintenance, 2.2 0 0 0 0

Tool Cartridge Belt System Maintenance, 2.2 0 0 0 0

Tool belt System Maintenance, 2.2 0 0 0 0

�-+��( �5�R" >�,�)(, System Maintenance, 2.2 0 0 0 0

�-+��( �5�R" >�,�)(, System Maintenance, 2.2 0 0 0 0

�-+��( �5�R" >�,�)(, System Maintenance, 2.2 0 0 0 0

�-+��( �5�R" >�,�)(, System Maintenance, 2.2 0 0 0 0

�-+��( �5�R" >�,�)(, System Maintenance, 2.2 0 0 0 0

�-+��( �5�R" >�,�)(, System Maintenance, 2.2 0 0 0 0

�-+��( �5�R" >�,�)(, System Maintenance, 2.2 0 0 0 0

�-+��( �5�R" >�,�)(, System Maintenance, 2.2 0 0 0 0

Safety Tether System Maintenance, 2.2 1.85185E-05 0.8 0.2 0.2

Safety Tether System Maintenance, 2.2 1.85185E-05 0.8 0.2 0.2

Safety Tether System Maintenance, 2.2 1.85185E-05 0.8 0.2 0.2

Pipeline System Maintenance, 2.2 0 0 0 0

Pipeline System Maintenance, 2.2 0 0 0 0

Pipe System Maintenance, 2.2 0 0 0 0
Orlan Thermal Comfort Undergarment Set 
�%#&�" System Maintenance, 2.2 0.3644375 9.8 12.6 5.1
Orlan Thermal Comfort Undergarment Set 
�%#&�" System Maintenance, 2.2 0.3644375 9.8 12.6 5.1

Equipped cartridge belt System Maintenance, 2.2 0 0 0 0

����,,-)7 U+( 8-) 5$# System Maintenance, 2.2 0 0 0 0
>���( �+0��� 	���)�(-) W �)��,�+((�) �RCO�"

45B��3 System Maintenance, 2.09 0 0 0 0
4 �B ��+(

�!� +� $� �+��" System Maintenance, 1.98 0.040833333 5.6 2.8 4.5
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LocationCargo Mass Volume Dimensions

RPM Regulator (Switch) 
2X & System Maintenance, 1.98 0.052592593 7.1 3.2 4

�-8( �)�,F ��0 �#%$" System Maintenance, 1.87 0.3583125 3.9 12.6 12.6

�-8( �)�,F ��0 �#%$" System Maintenance, 1.87 0.3583125 3.9 12.6 12.6

�-8( �)�,F ��0 �#%$" System Maintenance, 1.87 0.3583125 3.9 12.6 12.6

�-8( �)�,F ��0 �#%$" System Maintenance, 1.87 0.3583125 3.9 12.6 12.6

�-8( �)�,F ��0 �#%$" System Maintenance, 1.87 0.3583125 3.9 12.6 12.6

�-8( �)�,F ��0 �#%$" System Maintenance, 1.87 0.3583125 3.9 12.6 12.6

�-8( �)�,F ��0 �#%$" System Maintenance, 1.87 0.3583125 3.9 12.6 12.6

�-8( �)�,F ��0 �#%$" System Maintenance, 1.87 0.3583125 3.9 12.6 12.6

�-8( �)�,F ��0 �#%$" System Maintenance, 1.87 0.3583125 3.9 12.6 12.6

�-8( �)�,F ��0 �#%$" System Maintenance, 1.87 0.3583125 3.9 12.6 12.6

�-8( �)�,F ��0 �#%$" System Maintenance, 1.87 0.3583125 3.9 12.6 12.6

�-8( �)�,F ��0 �#%$" System Maintenance, 1.87 0.3583125 3.9 12.6 12.6

�-8( �)�,F ��0 �#%$" System Maintenance, 1.87 0.3583125 3.9 12.6 12.6

�-8( �)�,F ��0 �#%$" System Maintenance, 1.87 0.3583125 3.9 12.6 12.6

�-8( �)�,F ��0 �#%$" System Maintenance, 1.87 0.3583125 3.9 12.6 12.6

�-8( �)�,F ��0 �#%$" System Maintenance, 1.87 0.3583125 3.9 12.6 12.6

�-8( �)�,F ��0 �#%$" System Maintenance, 1.87 0.3583125 3.9 12.6 12.6

�-8( �)�,F ��0 �#%$" System Maintenance, 1.87 0.3583125 3.9 12.6 12.6

�-8( �)�,F ��0 �#%$" System Maintenance, 1.87 0.3583125 3.9 12.6 12.6

�-8( �)�,F ��0 �#%$" System Maintenance, 1.87 0.3583125 3.9 12.6 12.6

�-8( �)�,F ��0 �#%$" System Maintenance, 1.87 0.3583125 3.9 12.6 12.6

�-8( �)�,F ��0 �#%$" System Maintenance, 1.87 0.3583125 3.9 12.6 12.6

�-8( �)�,F ��0 �#%$" System Maintenance, 1.87 0.3583125 3.9 12.6 12.6

�-8( �)�,F ��0 �#%$" System Maintenance, 1.87 0.3583125 3.9 12.6 12.6

�-8( �)�,F ��0 �#%$" System Maintenance, 1.87 0.3583125 3.9 12.6 12.6

�-8( �)�,F ��0 �#%$" System Maintenance, 1.87 0.3583125 3.9 12.6 12.6

�-8( �)�,F ��0 �#%$" System Maintenance, 1.87 0.3583125 3.9 12.6 12.6

�-8( �)�,F ��0 �#%$" System Maintenance, 1.87 0.3583125 3.9 12.6 12.6

�-8( �)�,F ��0 �#%$" System Maintenance, 1.87 0.3583125 3.9 12.6 12.6

�-8( �)�,F ��0 �#%$" System Maintenance, 1.87 0.3583125 3.9 12.6 12.6

�-8( �)�,F ��0 �#%$" System Maintenance, 1.87 0.3583125 3.9 12.6 12.6

Soft Trash Bag System Maintenance, 1.87 0.3583125 3.9 12.6 12.6

Soft Trash Bag System Maintenance, 1.87 0.3583125 3.9 12.6 12.6

Soft Trash Bag System Maintenance, 1.87 0.3583125 3.9 12.6 12.6

Soft Trash Bag System Maintenance, 1.87 0.3583125 3.9 12.6 12.6

Soft Trash Bag System Maintenance, 1.87 0.3583125 3.9 12.6 12.6

Soft Trash Bag System Maintenance, 1.87 0.3583125 3.9 12.6 12.6

Soft Trash Bag System Maintenance, 1.87 0.3583125 3.9 12.6 12.6

Soft Trash Bag System Maintenance, 1.87 0.3583125 3.9 12.6 12.6

Soft Trash Bag System Maintenance, 1.87 0.3583125 3.9 12.6 12.6

Soft Trash Bag System Maintenance, 1.87 0.3583125 3.9 12.6 12.6

Soft Trash Bag System Maintenance, 1.87 0.3583125 3.9 12.6 12.6

Soft Trash Bag System Maintenance, 1.87 0.3583125 3.9 12.6 12.6

Soft Trash Bag System Maintenance, 1.87 0.3583125 3.9 12.6 12.6

Soft Trash Bag System Maintenance, 1.87 0.3583125 3.9 12.6 12.6

Soft Trash Bag System Maintenance, 1.87 0.3583125 3.9 12.6 12.6

Soft Trash Bag System Maintenance, 1.87 0.3583125 3.9 12.6 12.6

Soft Trash Bag System Maintenance, 1.87 0.3583125 3.9 12.6 12.6

Soft Trash Bag System Maintenance, 1.87 0.3583125 3.9 12.6 12.6


���()+� :-(-) %#&��< System Maintenance, 1.83 0 0 0 0
Voltage transducer
 ! @-� �� System Maintenance, 1.76 0 0 0 0
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LocationCargo Mass Volume Dimensions

A-�(�0� �)��,.���) � !" System Maintenance, 1.76 0 0 0 0

�&V-+�( /-,� L&R&2�&2RB System Maintenance, 1.76 0 0 0 0

�&V-+�( /-,� L&R&2�&2RB System Maintenance, 1.76 0 0 0 0

Hose System Maintenance, 1.76 0 0 0 0

Equipped tool cartridge belt System Maintenance, 1.76 0 0 0 0

9�� =+�(�) 1�+( �%O" System Maintenance, 1.76 0 0 0 0

9�� =+�(�) 1�+( �%O" System Maintenance, 1.76 0 0 0 0

9�� =+�(�) 1�+( �%O" System Maintenance, 1.76 0 0 0 0

9�� =+�(�) 1�+( �%O" System Maintenance, 1.76 0 0 0 0

9�� =+�(�) 1�+( �%O" System Maintenance, 1.76 0 0 0 0

9�� =+�(�) 1�+( �%O" System Maintenance, 1.76 0 0 0 0

9�� =+�(�) 1�+( �%O" System Maintenance, 1.76 0 0 0 0

9�� =+�(�) 1�+( �%O" System Maintenance, 1.76 0 0 0 0

9�� =+�(�) 1�+( �%O" System Maintenance, 1.76 0 0 0 0

9�� =+�(�) 1�+( �%O �$�" System Maintenance, 1.76 0 0 0 0

9�� =+�(�) 1�+( �%O �$�" System Maintenance, 1.76 0 0 0 0

9�� =+�(�) 1�+( �%O �$�" System Maintenance, 1.76 0 0 0 0

9�� =+�(�) 1�+( �%O �$�" System Maintenance, 1.76 0 0 0 0

9�� =+�(�) 1�+( �%O �$�" System Maintenance, 1.76 0 0 0 0

9�� =+�(�) 1�+( �%O �$�" System Maintenance, 1.76 0 0 0 0

9�� 8+�(�) ��+( �%O 9��" System Maintenance, 1.76 0 0 0 0

Fan System Maintenance, 1.65 0 0 0 0

Fan System Maintenance, 1.65 0 0 0 0

Fan System Maintenance, 1.65 0 0 0 0

45B�� $H SG&C System Maintenance, 1.54 0 0 0 0

Wipes Kit System Maintenance, 1.54 0 0 0 0

Wipes Kit System Maintenance, 1.54 0 0 0 0

Wipes Kit System Maintenance, 1.54 0 0 0 0

Wipes Kit System Maintenance, 1.54 0 0 0 0

Wipes Kit System Maintenance, 1.54 0 0 0 0
Secondary Power Supply for the Local 
	)-��, �CL SG" ����: System Maintenance, 1.54 0 6.7 6.8 6.8

Manual Pump System Maintenance, 1.54 0 0 0 0
?-��� 	)-�� 9��()�� >�,()����( �H SG"

45B�� System Maintenance, 1.54 0 0 0 0
?-��� 	)-�� 9��()�� >�,()����( �H SG"

45B�� System Maintenance, 1.54 0 0 0 0
?-��� 	)-�� 9��()�� >�,()����( �H SG"

45B�� System Maintenance, 1.54 0 0 0 0

Hose System Maintenance, 1.54 0 0 0 0

���-�.�)7 �-6�) �-�)�� �CL " 45��BC System Maintenance, 1.43 0 0 0 0

��),-��� =�� C# System Maintenance, 1.43 0.151 5.5 9.8 4.8

?+�� ����+8+�) �3R" ��B<� System Maintenance, 1.43 0 0 0 0

Cable System Maintenance, 1.43 0 0 0 0

��-;� *�(��(-) I�&B5 System Maintenance, 1.32 0 0 0 0

��-;� *�(��(-) I�&B5 System Maintenance, 1.32 0 0 0 0

��-;� *�(��(-) I�&B5 System Maintenance, 1.32 0 0 0 0

��-;� *�(��(-) I�&B5 System Maintenance, 1.32 0 0 0 0

��-;� *�(��(-) I�&B5 System Maintenance, 1.32 0 0 0 0

��-;� *�(��(-) I�&B5 System Maintenance, 1.32 0 0 0 0

��-;� *�(��(-) I�&B5 System Maintenance, 1.32 0 0 0 0

��-;� *�(��(-) I�&B5 System Maintenance, 1.32 0 0 0 0

��-;� *�(��(-) I�&B5 System Maintenance, 1.32 0 0 0 0

��-;� *�(��(-) I�&B5 System Maintenance, 1.32 0 0 0 0
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LocationCargo Mass Volume Dimensions

��-;� *�(��(-) I�&B5 System Maintenance, 1.32 0 0 0 0

��-;� *�(��(-) I�&B5 System Maintenance, 1.32 0 0 0 0

V-+�( �-�. 8-) >�(�)8��� 
M(��,+-� 1�+( �%2L" System Maintenance, 1.32 0 0 0 0

Extension System Maintenance, 1.32 0 0 0 0

CO Filter Unit System Maintenance, 1.32 0 0 0 0

CO Filter Unit System Maintenance, 1.32 0 0 0 0

CO Filter Unit System Maintenance, 1.32 0 0 0 0

CO Filter Unit System Maintenance, 1.32 0 0 0 0

CO Filter Unit System Maintenance, 1.32 0 0 0 0

Cable System Maintenance, 1.32 0 0 0 0

Cable System Maintenance, 1.32 0 0 0 0

Hose System Maintenance, 1.28 0 0 0 0

5&� /-,� System Maintenance, 1.21 0.266 118.1 1.6 0

Wring Collector System Maintenance, 1.21 0 0 0 0

Wring Collector System Maintenance, 1.21 0 0 0 0

/-,� 5&2 System Maintenance, 1.21 0.266 118.1 1.6 0

/-,� 5&2 System Maintenance, 1.21 0.266 118.1 1.6 0

/-,� 5&2 System Maintenance, 1.21 0.266 118.1 1.6 0

/-,� 5&2 System Maintenance, 1.21 0.266 118.1 1.6 0

/-,� 5&2 System Maintenance, 1.21 0.266 118.1 1.6 0

/-,� 5&2 System Maintenance, 1.21 0.266 118.1 1.6 0

/-,� 5&2 System Maintenance, 1.21 0.266 118.1 1.6 0

Hose System Maintenance, 1.21 0 0 0 0

Hose System Maintenance, 1.21 0 0 0 0
Flow rate transducer
 2 @-� ��� System Maintenance, 1.21 0 0 0 0

=�-6 ��(� �)��,.���) � 2" System Maintenance, 1.21 0 0 0 0

Ratchet Screwdriver System Maintenance, 1.17 0 0 0 0

Hose System Maintenance, 1.15 0 0 0 0

Tool Belt System Maintenance, 1.1 0 0 0 0

Tool Belt System Maintenance, 1.1 0 0 0 0

Tool Belt System Maintenance, 1.1 0 0 0 0

Tool Belt System Maintenance, 1.1 0 0 0 0

Tool Belt System Maintenance, 1.1 0 0 0 0

Tool Belt System Maintenance, 1.1 0 0 0 0

Safety Harness System Maintenance, 1.1 0 0 0 0

Mating Adapter System Maintenance, 1.1 0.072 5.6 3.9 5.6

Mating Adapter System Maintenance, 1.1 0.072 5.6 3.9 5.6

Mating Adapter System Maintenance, 1.1 0.072 5.6 3.9 5.6

Mating Adapter System Maintenance, 1.1 0.072 5.6 3.9 5.6

Mating Adapter System Maintenance, 1.1 0.072 5.6 3.9 5.6

Mating Adapter System Maintenance, 1.1 0.072 5.6 3.9 5.6
?+N�+. 9�))7-P�) >�.+��(-) �L Y" �8-) %2 #

separator) System Maintenance, 1.1 0 0 0 0
?+N�+. 9�))7-P�) >�.+��(-) �L Y" �8-) %2 #

separator) System Maintenance, 1.1 0 0 0 0
?+N�+. 9�))7-P�) >�.+��(-) �L Y" �8-) %2 #

separator) System Maintenance, 1.1 0 0 0 0
?+N�+. 9�))7-P�) >�.+��(-) �L Y" �8-) %2 #

separator) System Maintenance, 1.1 0 0 0 0
?+N�+. 9�))7-P�) >�.+��(-) �L Y" �8-) %2 #

separator) System Maintenance, 1.1 0 0 0 0
?+N�+. 9�))7-P�) >�.+��(-) �L Y" �8-) %2 #

separator) System Maintenance, 1.1 0 0 0 0
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LocationCargo Mass Volume Dimensions

?+N�+. 9�))7-P�) >�.+��(-) �L Y" �8-) %2 #

separator) System Maintenance, 1.1 0 0 0 0
?+N�+. 9�))7-P�) >�.+��(-) �L Y" �8-) %2 #

separator) System Maintenance, 1.1 0 0 0 0

Intake Device System Maintenance, 1.1 0 0 0 0

Intake Device System Maintenance, 1.1 0 0 0 0

Intake Device System Maintenance, 1.1 0 0 0 0

Intake Device System Maintenance, 1.1 0 0 0 0

Hose System Maintenance, 1.1 0 0 0 0

Hose System Maintenance, 1.1 0 0 0 0

Cutter System Maintenance, 1.1 0 0 0 0

Cutter System Maintenance, 1.1 0 0 0 0

CO2 filter System Maintenance, 1.1 0 0 0 0

���)� �  & System Maintenance, 1.1 0 0 0 0

���)� �  & System Maintenance, 1.1 0 0 0 0

Filtering Element System Maintenance, 1.01 0 0 0 0
Preliminary Desiccant Assembly Switching 
Unit System Maintenance, 0.99 0 0 0 0

=�� ����. 9-�()-� 1�+( �%2R�" System Maintenance, 0.99 0 0 0 0

=�� ����. 9-�()-� 1�+( �%2R�" System Maintenance, 0.99 0 0 0 0

=�� ����. 9-�()-� 1�+( �%2R�" System Maintenance, 0.99 0 0 0 0

=�� ����. 9-�()-� 1�+( �%2R�" System Maintenance, 0.99 0 0 0 0

Set of Handrails with fasteners System Maintenance, 0.88 0 0 0 0

?-��� *+0+(�� 9-���(�(-) �S#H" 45�<� System Maintenance, 0.88 0.029 6.7 7.1 1.1

Fan System Maintenance, 0.88 0 0 0 0

Fan System Maintenance, 0.88 0 0 0 0
Cartridge belt with Draeger tube air samplers 
�L I" System Maintenance, 0.88 0 0 0 0
Cartridge belt with Draeger tube air samplers 
�L I" System Maintenance, 0.88 0 0 0 0
Cartridge Belt with Draeger Tube Air 
Samplers System Maintenance, 0.88 0 0 0 0

Cartridge belt with Draeger tube air samplers System Maintenance, 0.88 0 0 0 0
Cartridge Belt with Draeger Tube Air 
Samplers System Maintenance, 0.88 0 0 0 0
Cartridge Belt with Draeger Tube Air 
Samplers System Maintenance, 0.88 0 0 0 0
Cartridge Belt with Draeger Tube Air 
Samplers System Maintenance, 0.88 0 0 0 0

Cable System Maintenance, 0.86 0 0 0 0

Special Wrench System Maintenance, 0.84 0 0 0 0

Humidity Condensate Container System Maintenance, 0.84 0 0 0 0

/��+.+(7 9-�.��,�(� �#5C" 9-�(�+��) System Maintenance, 0.84 0 0 0 0

Pipe elbow System Maintenance, 0.77 0 0 0 0

Cable System Maintenance, 0.77 0 0 0 0
Alarm Electronics Unit 
�  & System Maintenance, 0.77 0 0 0 0

Set of Hygienic Covers System Maintenance, 0.71 0 0 0 0

Cable System Maintenance, 0.68 0 0 0 0

5#&3 �+) ,����+�0 �.,-)��) U+( System Maintenance, 0.66 0.026 7.1 2.6 0.6

5#&3 �+) ,����+�0 �.,-)��) U+( System Maintenance, 0.66 0.026 7.1 2.6 0.6

5#&3 �+) ,����+�0 �.,-)��) U+( System Maintenance, 0.66 0.026 7.1 2.6 0.6

Waste Bags System Maintenance, 0.66 0 0 0 0

Vacuum Pump Bracket System Maintenance, 0.66 0 0 0 0

�6+(�F+�0 9-�()-���) 5 � System Maintenance, 0.66 0 0 0 0
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LocationCargo Mass Volume Dimensions

Set of Replaceable Rings System Maintenance, 0.66 0 0 0 0

Set of Replaceable Rings System Maintenance, 0.66 0 0 0 0

Set of Replaceable Rings System Maintenance, 0.66 0 0 0 0

Set of Replaceable Rings System Maintenance, 0.66 0 0 0 0

Set of Replaceable Rings System Maintenance, 0.66 0 0 0 0

Set of Replaceable Rings System Maintenance, 0.66 0 0 0 0

Safety assembly System Maintenance, 0.66 0 0 0 0
HDD for Wiener Power Computer (IBM 
Travelstar) System Maintenance, 0.66 0 0 0 0

Electric Heater System Maintenance, 0.66 0 0 0 0

Electric Heater System Maintenance, 0.66 0 0 0 0

Electric Heater System Maintenance, 0.66 0 0 0 0

Electric Heater System Maintenance, 0.66 0 0 0 0

9���� Q&Z��W� System Maintenance, 0.66 0 0 0 0

9���� Q&Z��W� System Maintenance, 0.66 0 0 0 0

5#&3 �+) ,����+�0 �.,-)��) U+( System Maintenance, 0.66 0.026 7.1 2.6 0.6

5#&3 �+) ,����+�0 �.,-)��) U+( System Maintenance, 0.66 0.026 7.1 2.6 0.6

EDV Adapter System Maintenance, 0.62 0.006 5.5 1.6 0

EDV Adapter System Maintenance, 0.62 0.006 5.5 1.6 0

EDV Adapter System Maintenance, 0.62 0.006 5.5 1.6 0

EDV Adapter System Maintenance, 0.62 0.006 5.5 1.6 0

EDV Adapter System Maintenance, 0.62 0.006 5.5 1.6 0

EDV Adapter System Maintenance, 0.62 0.006 5.5 1.6 0

EDV Adapter System Maintenance, 0.62 0.006 5.5 1.6 0

EDV Adapter System Maintenance, 0.62 0.006 5.5 1.6 0

EDV Adapter System Maintenance, 0.62 0.006 5.5 1.6 0

EDV Adapter System Maintenance, 0.62 0.006 5.5 1.6 0

EDV Adapter System Maintenance, 0.62 0.006 5.5 1.6 0

Cable System Maintenance, 0.62 0 0 0 0

Bungee restraint System Maintenance, 0.62 0 0 0 0

Bungee restraint System Maintenance, 0.62 0 0 0 0

Bungee restraint System Maintenance, 0.62 0 0 0 0

Bungee restraint System Maintenance, 0.62 0 0 0 0

Bungee restraint System Maintenance, 0.62 0 0 0 0

T-Joint System Maintenance, 0.55 0 0 0 0

Cable System Maintenance, 0.55 0 0 0 0

Cable System Maintenance, 0.55 0 0 0 0

Filter-Insert System Maintenance, 0.53 0 0 0 0

Filter-Insert System Maintenance, 0.53 0 0 0 0

Filter-Insert System Maintenance, 0.53 0 0 0 0

Filter-Insert System Maintenance, 0.53 0 0 0 0

Filter-Insert System Maintenance, 0.53 0 0 0 0

Filter-Insert System Maintenance, 0.53 0 0 0 0

Filter-Insert System Maintenance, 0.53 0 0 0 0

Filter-Insert System Maintenance, 0.53 0 0 0 0

Filter-Insert System Maintenance, 0.53 0 0 0 0

Filter Insert System Maintenance, 0.53 0 0 0 0

Filter Insert System Maintenance, 0.53 0 0 0 0

Pressurization Adapter System Maintenance, 0.49 0 0 0 0

Pressurization Adapter System Maintenance, 0.49 0 0 0 0

Pressurization Adapter System Maintenance, 0.49 0 0 0 0

Pressurization Adapter System Maintenance, 0.49 0 0 0 0

Pressurization Adapter System Maintenance, 0.49 0 0 0 0

Pressurization Adapter System Maintenance, 0.49 0 0 0 0
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LocationCargo Mass Volume Dimensions

Cable System Maintenance, 0.49 0 0 0 0

Dust Collector Replaceable Filter System Maintenance, 0.44 1.086 20.7 3.7 2.5

Dust Collector Replaceable Filter System Maintenance, 0.44 1.086 20.7 3.7 2.5

Dust Collector Replaceable Filter System Maintenance, 0.44 1.086 20.7 3.7 2.5

Dust Collector Replaceable Filter System Maintenance, 0.44 1.086 20.7 3.7 2.5

Dust Collector Replaceable Filter System Maintenance, 0.44 1.086 20.7 3.7 2.5

Dust Collector Replaceable Filter System Maintenance, 0.44 1.086 20.7 3.7 2.5

Dust Collector Replaceable Filter System Maintenance, 0.44 1.086 20.7 3.7 2.5

Dust Collector Replaceable Filter System Maintenance, 0.44 1.086 20.7 3.7 2.5

Dust Collector Replaceable Filter System Maintenance, 0.44 1.086 20.7 3.7 2.5

Dust Collector Replaceable Filter System Maintenance, 0.44 1.086 20.7 3.7 2.5

Dust Collector Replaceable Filter System Maintenance, 0.44 1.086 20.7 3.7 2.5

Dust Collector Replaceable Filter System Maintenance, 0.44 1.086 20.7 3.7 2.5

Dust Collector Replaceable Filter System Maintenance, 0.44 1.086 20.7 3.7 2.5

Dust Collector Replaceable Filter System Maintenance, 0.44 1.086 20.7 3.7 2.5

Dust Collector Replaceable Filter System Maintenance, 0.44 1.086 20.7 3.7 2.5

Dust Collector Replaceable Filter System Maintenance, 0.44 1.086 20.7 3.7 2.5

Dust Collector Replaceable Filter System Maintenance, 0.44 1.086 20.7 3.7 2.5

Dust Collector Replaceable Filter System Maintenance, 0.44 1.086 20.7 3.7 2.5

Dust Collector Replaceable Filter System Maintenance, 0.44 1.086 20.7 3.7 2.5

Dust Collector Replaceable Filter System Maintenance, 0.44 1.086 20.7 3.7 2.5

Dust Collector Replaceable Filter System Maintenance, 0.44 1.086 20.7 3.7 2.5

Dust Collector Replaceable Filter System Maintenance, 0.44 1.086 20.7 3.7 2.5

Dust Collector Replaceable Filter System Maintenance, 0.44 1.086 20.7 3.7 2.5

Dust Collector Replaceable Filter System Maintenance, 0.44 1.086 20.7 3.7 2.5

Dust Collector Replaceable Filter System Maintenance, 0.44 1.086 20.7 3.7 2.5

Dust Collector Replaceable Filter System Maintenance, 0.44 1.086 20.7 3.7 2.5

Dust Collector Replaceable Filter System Maintenance, 0.44 1.086 20.7 3.7 2.5

Cable System Maintenance, 0.44 0 0 0 0

Cable System Maintenance, 0.44 0 0 0 0

Cable System Maintenance, 0.44 0 0 0 0

Set for Opening Progress/FGB Hatches System Maintenance, 0.42 0 0 0 0

Cable System Maintenance, 0.42 0 0 0 0

��M+�+�)7 ����-0 9-���(�(-) �I#5" 45�<� System Maintenance, 0.42 0.012 6.7 3.2 1

Cable System Maintenance, 0.35 0 0 0 0

T-Joint System Maintenance, 0.33 0 0 0 0

T-Joint System Maintenance, 0.33 0 0 0 0

Light Filter Cartridge System Maintenance, 0.33 0 0 0 0

Light bulb socket System Maintenance, 0.33 0 0 0 0

Cable System Maintenance, 0.33 0 0 0 0

Adapter System Maintenance, 0.33 0 0 0 0

Funnel System Maintenance, 0.31 0 0 0 0

Cable System Maintenance, 0.31 0 0 0 0

Tool Kit with Sockets System Maintenance, 0.29 0 0 0 0

Cable System Maintenance, 0.29 0 0 0 0

Cable System Maintenance, 0.26 0 0 0 0

Cable System Maintenance, 0.26 0 0 0 0

Cable System Maintenance, 0.26 0 0 0 0

Cable System Maintenance, 0.26 0 0 0 0

Cable System Maintenance, 0.26 0 0 0 0

Cable System Maintenance, 0.26 0 0 0 0

Cable System Maintenance, 0.26 0 0 0 0

Adapter System Maintenance, 0.26 0 0 0 0
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LocationCargo Mass Volume Dimensions

Adapter System Maintenance, 0.26 0 0 0 0

Adapter System Maintenance, 0.26 0 0 0 0

Adapter System Maintenance, 0.26 0 0 0 0

Adapter System Maintenance, 0.26 0 0 0 0

Adapter System Maintenance, 0.26 0 0 0 0

Adapter System Maintenance, 0.26 0 0 0 0

Adapter System Maintenance, 0.26 0 0 0 0

Adapter System Maintenance, 0.26 0 0 0 0

Adapter System Maintenance, 0.26 0 0 0 0

Adapter System Maintenance, 0.26 0 0 0 0

Flash Card in Package System Maintenance, 0.22 0 0 0 0

Flash Card in Package System Maintenance, 0.22 0 0 0 0

Flash Card Case System Maintenance, 0.22 0 0 0 0

Elbow adapter for vacuum pump System Maintenance, 0.22 0 0 0 0

Elbow adapter for vacuum pump System Maintenance, 0.22 0 0 0 0

Cable System Maintenance, 0.22 0 0 0 0

Cable System Maintenance, 0.22 0 0 0 0

Cable System Maintenance, 0.22 0 0 0 0

Special Wrench System Maintenance, 0.2 0 0 0 0
PROM for Local Temperature Commutator  
� KR 8-) S#4" 45B�<% System Maintenance, 0.15 0.004 1 2 3.3

Adapter System Maintenance, 0.15 0 0 0 0

Adapter System Maintenance, 0.15 0 0 0 0

Plug System Maintenance, 0.11 0 0 0 0

Plug System Maintenance, 0.11 0 0 0 0

Plug System Maintenance, 0.11 0 0 0 0

Plug System Maintenance, 0.11 0 0 0 0

Plug System Maintenance, 0.11 0 0 0 0

Plug System Maintenance, 0.11 0 0 0 0

Plug System Maintenance, 0.11 0 0 0 0

Plug System Maintenance, 0.11 0 0 0 0

Humidity Sensor System Maintenance, 0.11 0 0 0 0

Waste Bags System Maintenance, 0.09 0 0 0 0

Waste Bags System Maintenance, 0.09 0 0 0 0

Waste Bags System Maintenance, 0.09 0 0 0 0

Waste Bags System Maintenance, 0.09 0 0 0 0

Waste Bags System Maintenance, 0.09 0 0 0 0

Waste Bags System Maintenance, 0.09 0 0 0 0

Waste Bags System Maintenance, 0.09 0 0 0 0

Waste Bags System Maintenance, 0.09 0 0 0 0

Waste Bags System Maintenance, 0.09 0 0 0 0

Waste Bags System Maintenance, 0.09 0 0 0 0

Waste Bags System Maintenance, 0.09 0 0 0 0

Waste Bags System Maintenance, 0.09 0 0 0 0

Waste Bags System Maintenance, 0.09 0 0 0 0

Waste Bags System Maintenance, 0.09 0 0 0 0

Waste Bags System Maintenance, 0.09 0 0 0 0

Waste Bags System Maintenance, 0.09 0 0 0 0

Waste Bags System Maintenance, 0.09 0 0 0 0

Waste Bags System Maintenance, 0.09 0 0 0 0

Waste Bags System Maintenance, 0.09 0 0 0 0

Waste Bags System Maintenance, 0.09 0 0 0 0

Waste Bags System Maintenance, 0.09 0 0 0 0

Waste Bags System Maintenance, 0.09 0 0 0 0
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LocationCargo Mass Volume Dimensions

Waste Bags System Maintenance, 0.09 0 0 0 0

Waste Bags System Maintenance, 0.09 0 0 0 0

Waste Bags System Maintenance, 0.09 0 0 0 0

Waste Bags System Maintenance, 0.09 0 0 0 0

Waste Bags System Maintenance, 0.09 0 0 0 0

Waste Bags System Maintenance, 0.09 0 0 0 0

Waste Bags System Maintenance, 0.09 0 0 0 0

Waste Bags System Maintenance, 0.09 0 0 0 0

Waste Bags System Maintenance, 0.09 0 0 0 0

Waste Bags System Maintenance, 0.09 0 0 0 0

Personal Mouthpiece System Maintenance, 0.07 0 0 0 0

Personal Mouthpiece System Maintenance, 0.07 0 0 0 0

Personal Mouthpiece System Maintenance, 0.07 0 0 0 0

Crumb Bags System Maintenance, 0.07 0 0 0 0

Crumb Bags System Maintenance, 0.07 0 0 0 0

Bags for Crumbs System Maintenance, 0.07 0 0 0 0

�F�)��� ���,-) 43��&�� System Maintenance, ���� � � � �

�F�)��� ���,-) 43��&�� System Maintenance, ���� � � � �

EVD Fill Indicator System Maintenance, 0.02 0 1.9 0.7 0

EVD Fill Indicator System Maintenance, 0.02 0 1.9 0.7 0

EDV Fill Indicator System Maintenance, 0.02 0 1.9 0.7 0

EDV Fill Indicator System Maintenance, 0.02 0 1.9 0.7 0

EDV FILL INDICATOR System Maintenance, 0.02 0 1.9 0.7 0

EDV Fill Indicator System Maintenance, 0.02 0 1.9 0.7 0

EDV Fill Indicator System Maintenance, 0.02 0 1.9 0.7 0

EDV Fill Indicator System Maintenance, 0.02 0 1.9 0.7 0

EDV Fill Indicator System Maintenance, 0.02 0 1.9 0.7 0

EDV Fill Indicator System Maintenance, 0.02 0 1.9 0.7 0

EDV Fill Indicator System Maintenance, 0.02 0 1.9 0.7 0

Bungees System Maintenance, 0.02 0 0 0 0

Bungees System Maintenance, 0.02 0 0 0 0

Bungees System Maintenance, 0.02 0 0 0 0

Wrench System Maintenance, 0 0.014 9.4 1.6 1.6

Wrench System Maintenance, 0 0.014 9.4 1.6 1.6

Universal joint System Maintenance, 0 0 0 0 0

Tool and Accessory Kit System Maintenance, 0 0 0 0 0

Socket (S=9) System Maintenance, 0 0 0 0 0

Socket (S=8) System Maintenance, 0 0 0 0 0

Socket (S=24) System Maintenance, 0 0.002 6.5 0.9 0

Socket (S=22) System Maintenance, 0 0 0 0 0

Socket (S=19) System Maintenance, 0 0 0 0 0

Socket (S=10) System Maintenance, 0 0 0 0 0

Socket  (S=17) System Maintenance, 0 0 0 0 0

Socket  (S=14) System Maintenance, 0 0 0 0 0

Socket  (S=13) System Maintenance, 0 0 0 0 0

Socket  (S=11) System Maintenance, 0 0 0 0 0

Ratchet Wrench System Maintenance, 0 0.014 9.4 1.6 1.6

Extension System Maintenance, 0 0 0 0 0

Extension System Maintenance, 0 0 0 0 0

Extension System Maintenance, 0 0.002 6.5 0.9 0

Extension System Maintenance, 0 0.002 6.5 0.9 0

Container System Maintenance, 0 0 0 0 0

 75 mm Extension System Maintenance, 0 0 0 0 0

 150 mm Extension System Maintenance, 0 0 0 0 0

G-39



�

� ����

���������	�


�����������������
��

�����������		�

�����������

�����	�������������

������������������

�
�
�

�����	
�����������
���
	����������
���	����������	���������	�	����	���	����
	�����
��	����	��������������
	��

��� �!�������!������	���



�

� ��"�

�����������		�

�����������

�����	������������

�

�����������������

�����������	� 
������������� � ��������������������

� ��������
�� � �������������

� ������ ��� � �

� � � �

� ��!�"�#�"$�� � ��������������������

� ��������
�� � �������������

� ������ ��� � �

� � � �

� ��%&��%���� � ��������������������

� ��������
�� � �������������

� ������ ��� � �
�



�

� ��#�

������������������

 �!�"!� #�

���������''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' � �(�

�������) ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' �

*�� ��� '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' � (��

���#��'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' � (��

+',� ������ -����''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' � +.+�

+'+� � � ����� ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' � +.+�

+'/� � �-��� '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' � +.+�

/',� ��*����-��'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' � /.+�

/'+� � ���#�-��#����- 
���� ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' � /.+�

/'/� � ��*����-��'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' � /.+�

0',� 
������#���'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' � 0.+�

0'+� � �� �������#��� ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' � 0.+�

0'/� � ����#������-����� ��#�1��� ����-������� '''''''''''''''''''''''''''''''''''' � 0.+�

0'/'+� � ����-��2����� ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' � 0./�

0'/'/� � ����-����������''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' � 0./�

0'/'0� � ���#��������-�� �� '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' � 0.0�

0'0� #�
����������*��������#���� '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' � 0.0�

0'0'+� �  �-������������������� ��#�1��� �����3 ���
���� ''''''''''''''''' � 0.0�

0'0'/� � �
����#�#�
�������� ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' � 0.4�

0'0'0� � (���-#���**�-��(����� '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' � 0.4�

0'0'4� � -������--�

�������������-������� ''''''''''''''''''''''''''''''''''''''''''' � 0.4�

0'0'5� � �����������������##���'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' � 0.4�

4',� ������� �-��''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' � 4.+�

5',� ��� 
������ ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' � 5.+�

5'+� � ������#���� 
������'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' � 5.+�

5'/� � ��� ��#����3 ���
���� ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' � 5.+�

5'0� � -�������� ������ 
������ ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' � 5.0�

5'4� � ���������������(���-#�� ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' � 5.4�

5'4'+� � �� ��#� ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' � 5.4�

5'4'/� � � ���������-������-��6���7�(���-#�� ''''''''''''''''''''''''''''''''''''''''''''''' � 5.5�

5'4'0� � ��(''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' � 5.8�



�

� ��$�

5'4'4� � ��(''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' � 5.8�

8',� ���**�-�
���#����#����1��� #�� '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' � 8.+�

8'+� � 
���
 
�-���������-����6�
�/7 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' � 8.+�

8'/� � 
�)�
 
�-���������-����6�
�07 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''' � 8.0�

8'0� � ��
���#�-����''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' � 8.5�

8'0'+� � ��
���#�-����2����
�)���-���������(���-#��6�
�47 ''''''''''''''''' � 8.9�

8'0'/� � ��
���#�-����2��������##������ ������-������

����(���-#��6�
�57 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' � 8.:�

8'0'0� � ��
���#�-����2��������##� ������ �����������

(���-#��6�
�87 ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' � 8.;�

8'0'4� � ��
���#�-����2������-����������������*#������6�
�97 '''''''''' � 8.++�

8'0'5� � ��
���#�-����2������-������� ��#��������6�
�:7 '''''''''''''''''''''''' � 8.+0�

9',� � 

��� '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' � 9.+�

:',� �-����
<''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' � :.+�

�



�

� ��%�

�$"%!��� �

*�$�%��4.+� #�<���=���%�����%<��<�"�=�%��%�==���
�"��<�'''''''''''''''''''''''''''''''''''''''''''''''''''''''' � 4.+�

*�$�%��5.+� ������� �������������>��%�����<�=�%������
<�+.9���"���-�:��
� ''''''''''''''' � 5./�

*�$�%��5./� ������<�??�&���>��%�����<�=�%������
<�+.9� ''''''''''''''''''''''''''''''''''''''''''''''''' � 5.0�

*�$�%��5.0� -�%$������%���<<��?����� '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' � 5.4�

*�$�%��8.+� �����%&��=�-�%$��#��"��$�=�%����
�������-�%$������-�<�� '''''''''''''''''''''' � 8./�

*�$�%��8./� �����%&��=�����#��"��$�=�%����
�������-�%$������-�<�� '''''''''''''''''''''''' � 8.0�

*�$�%��8.0� �!�%�$��-�%$��#��"<�=�%����
�@�����-�%$������-�<�� ''''''''''''''''''''''''''''''' � 8.4�

*�$�%��8.4� �����%&��=�����#��"��$�=�%����
�@�����-�%$������-�<�� ''''''''''''''''''''''' � 8.5�

*�$�%��8.5� �!�%�$��-�%$��#��"<�=�%������������
�@�"�����-�<�� ''''''''''''''''''''''''''''''''' � 8.9�

*�$�%��8.8� �!�%�$��-�%$��#��"<�=�%�������������%�<<�%���"�����-�<�� ''''''''''''''''''''''''' � 8.:�

*�$�%��8.9� �����%&��=�����-�%$��#��"<�=�%���������%�<<�%���"�-�<�� ''''''''''''''''''''''''''''' � 8.;�

*�$�%��8.:� �!�%�$��-�%$��#��"<�=�%������������ �?%�<<�%���"�����-�<��''''''''''''''''''''' � 8.+,�

*�$�%��8.;� ����-�%$��#��"<�=�%������������ �?%�<<�%���"�-�%$��-�<�� '''''''''''''''''''''''' � 8.+,�

*�$�%��8.+,�����%��-�%$�����A��$�=�%����%��<�"��%�$%�<<�-�<�� ''''''''''''''''''''''''''''''''''''''''' � 8.+/�

*�$�%��8.++������%&��=�����#��"��$�=�%�������%��<�"��%�$%�<<�*��$�<�-�<�� '''''''''''''''' � 8.+/�

*�$�%��8.+/��!�%�$��#��"<�=�%�������%��<�"� �����������-�<�� ''''''''''''''''''''''''''''''''''''''''''''' � 8.+4�

*�$�%��8.+0�-��?�%�<����=���".�=.
�"�������!�%&����A��$� ''''''''''''''''''''''''''''''''''''''''''''''' � 8.+5�

*�$�%��8.+4�-�%$������!�%&����A��$�=�%������������-�<������ �?%�<<�%���"����� ''''''''' � 8.+9�

*�$�%��8.+5�-��?�%�<����=�����%��-�%$�����A��$�B�������-�<�<�''''''''''''''''''''''''''''''''''''''' � 8.+9�

�

�������

��B���0.+� ���������%��<� ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' � 0./�

��B���5.+�  �����������-�%$����>��%�����<���������������"�����<� '''''''''''''''''''''''''''''' � 5.+�

��B���5./� �������-�?�B������<����4,9�A�����5+'8C������������� ''''''''''''''''''''''''''''''''''''''''''' � 5.5�

��B���5.0� �������-�%%��%<�''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' � 5.5�

��B���5.4� ��<<����-�%$��(��������%=�%���������+00�A�����5+'8C�������������''''''''''''''''' � 5.8�

��B���5.5� ��(���%=�%���������+95�A�����5+'8C������������� ''''''''''''''''''''''''''''''''''''''''''''' � 5.8�

��B���8.+� �����%&��=�
�������-�%$��-�<��-�%����%�<���<� ''''''''''''''''''''''''''''''''''''''''''' � 8.+�

��B���8./� 
�������-�%$��-�<������(��������=�������� '''''''''''''''''''''''''''''''''''''''''''''''' � 8./�

��B���8.0� �����%&��=�����#��"��$�=�%����
�������-�%$������-�<� ''''''''''''''''''''''''' � 8./�

��B���8.4� �����%&��=�
�@�����-�%$������-�<��-�%����%�<���<� ''''''''''''''''''''''''''''''''' � 8.4�

��B���8.5� 
�@�����-�<������(��������=��������''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' � 8.4�

��B���8.8� �����%&��=�����#��"��$�=�%����
�@�����-�%$������-�<�� ''''''''''''''''''''''' � 8.5�

��B���8.9� �����%&��=���������-�<�<�-�%����%�<���<� '''''''''''''''''''''''''''''''''''''''''''''''''''''' � 8.8�

��B���8.:� ��������-�<�<�����(��������=�������� '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' � 8.8�

��B���8.;� ����#��"��$������%&�=�%�������%��<�"� �����������-�<�� ''''''''''''''''''''''''''''''' � 8.+4�

�



�

� ��&�

���� ��
����
����

�&��  ��'�
��

�������'���	����
�����(�	�
��	������������	�	����)(��*��
�����+�����)�+*����������
��
��
����	����	�
�����	�������	�,���������,�
��'��,����������	������'-���	��-�	���
�.��	��-�����	����(�����-��	���
��'���������
�	'
��,�������������
��'�	�����	����+�
����������
����	������	���
�,��������-�	���	��	���
�/'�
���,��������
��
�����
��
�	�
��	�����
������	�
��	�����������	�	����)���*�,��������������
��'�	����
��
'	���0������	�����,�������	��������1���-������
����+��������)1�+*2�������
��
��'���	������	���3�
��
�������/'�
����	���������	������
�	�����	�
��	�������	��
�	�	����)���*�4������1�'���	�)����55$66"*����

�&�� �	�'��

���������
�����+���������
	��,�
���'�	���������
�������,������	
�����	��	���(�����
����(���3
�-
���������1���-�����������7����)1�7*�6��
�����+���������	���(���
(�	�
��������������/'���2���,��2�8�,����
��92�"55��)7��&�9"*���
��'�������
���	����0�	������	����
�	�����	'���������������������
����	�����������
�,�
��'��

��'����:
�	'
������
����������	�
��	������
������
���.�������	������
��	���
����	��������-��-���-��	���
�/'�
����	������	���(���3
�-
�����-��	���,����������	����



�

� ��;�

���� ����������

�&�� �''�	�����(�	�)���
�

������'���	����	������	������
�-
�����������������	��	����.	��	������������
������(��
	��
������������	���	�����	������'���	�����	���3�
��
�������/'�
����	��
�������	������
�	�������4������1�'���	2�	���3�
��
�������/'�
����	��
�������	������
�	�������4������1�'���	�	�<����
��������

����55$66"� 3�
��
�������/'�
����	���������	������
�	�����	�
��	�������
	���	�	����)���*�4������1�'���	�

�&�� !������	�
�

������������-���'���	����	��������
��	����	�������	�	���'��
����	���������	�������	����
��'���	���������
���
������'���	�������
�������	����������������	�����	����	���
	�.	����	�����'���	��

�(8�=�16�����5$� ������>�(���(�	�-
�	���	
�����+���������
	�)1�7�6*2�?'���"2�"5552�
�����-��

(���7�&�9"� �����������/'������,�������2�8�,����
��92�"55���

��������5�� 1�	�������
�����+���������
	����
�����+����'��7�
-��7�����

��������5"� 1�	�������
�����+���������
	����
�����+�.��'��7�
-��7����

��������5#� 1�	�������
�����+���������
	����
�8�����������+�.���7�
-��
7����

��������5$� 1�	�������
�����+���������
	����
�8�����������3
���'
�0���
7�
-��7����

��������5%� 1�	�������
�����+���������
	����
�8��������������
���'
�0���
7�
-��7����

��������5&�� 1�	�������
�����+���������
	����
�8�����������+�.���7�
-��
7����@�	�������'���8'���
����3
�-
�������-�	��

��������5;�� 1�	�������
�����+���������
	����
�8�����������7�
-��7����@�	��
��#5A��(�
�����(���	���0�	������/'�
����	��

�
�



�

� ��6�

���� ��
	��������

*&�� ��������
�����

�����	�
�����	�������
�����
��
�������
�	�
��	�������������,�����2��'�	�����
����
������
��������
�����
������,�
��'�����'��	�������
�������
�-�
���-�	���
�,��������	���������-�	�
�	�����	����.��	��-�(���
��'�����,��������������.��	��-�,�������
���'���	����������'		��2�	����'������3
�-
����,�����2�	���?����������((���
�����
�
4������)��4*2�����	���B'
������������-����)B��*��'	���	����
�����
�4������
)��4*������
�������
��	�������	����������	�����������������-�	�
�	�����
�	�����,����������
���'���������	����%�$��

����1�7�6��
�����+�����������������	���(��������������/'������,������B2�?'����&2�
�9992��������-�	�
�	������%���'		������
����
2�$�3
�-
����+�����
����
2�"���4����
����
2�
��������4���
����
��'
��-�	������	�������������������	���(����
�-
����

�������	��������������+���
�	�����	'�������
��	������'���	��-�	���1�7�6��+�	��	���(���
(�	�
��������������/'���2���,�������2���������#2�
���,��-�������������-�	��5����
)	������3
��'������+��'��*�����
��'��-�	������	������������'		������-�	�
�	��	��$�
���-�	����
����
��

��
���	��	���1�7�6��+���������	��������+�2��	�������'����	��	���������	��������'		���
���-�	��'
���,�
��#����
��	������,�
���7
�����	'
��4������)7�4*�	��(����

*&�� ������+
�	
�!�
�''��,!�������	�����
 �

����������	���������
��
�����
�/'�
����	�2���,�������	�������+������������
��
��
��
������1����
��	��.��	��-�,���������-�	�
�	�����
�����'������
���������	����+��	��
�������	��������	�,�	�����	�������,��������
��
�����
�/'�
����	��	��	����,��������	�����
	����.��	��-�
��'���������	�����
��������	����+�2�	������	����	�	�������
��	���-���	�
)����*2�8�	�����������1�,�������	��-�������?�����)8��1�*2�7�������������
�-����)7��*�����B���
�/'�
����	����
����
���������#5A�	���������	��������	�,�	��
���	�������,��������
��
�����
�/'�
����	��	�������
��������	���
��'����:
�	'
��

�/'�
����	����(	�������	���	������	���8�	��������
���'	�������������������	
�	����
)8���*�3�������������	��	���#5A���
��������'	���0�	������-��	�������,�
�����'���
�������	��	�������,�
���������	�����	�������	��-�
���'
����
�(���'	���0�	������(�������
����
���2�	�������,����������	����������	��	���

����	����	�
���������.	�
�����
-����
���������	�,�	�����	�������,�������������	������������������
��	��-����������'��
	��	�	�������,����������,�
��������	�
����)�
���'
�0��*��
-���������	��
����������
��
	�������,����������,�
�������.	�
����)'��
���'
�0��*��
-���

������-�	�����
�����	'������
������	������������#����



�

� ��9�

��������	���

�����������
�

���-�	���	���)��
����
*��+�C� �

1��
��	���� ��'		���

+�.���

��'		���

3
����

��'		���

���
����

���� ��4� ��4� 3
�-
����

�+��� �����	'������������

1�
�,����
���1�7�6��+�

#� �� �� �� "� �� $�

�+�"� +����'��7�
-������

7����

$� �� �� "� "� �� $�

�+�#� +�.��'��7�
-������

7����

#� �� �� %� �� �� $�

�+�$� 8�������+�.���7�
-��

����7�����

$�D� �� �� %� "�D� ��D� $�

�+�%� 8�������7����(�	�
����

7�
-������7����

#�D� �� ��D� %� "�D� ��D� $�

�+�&� 8�������B.	�
����7�
-��

����7����

�� $�D� �� #� "�D� ���D� $�

�+�;� 8�������1�
������

3
�-
����7����

$�D� �� �� %� "�D� ��D��� #�DD�

�+�6� 8�������(�
������

�	���0�	����7����

$�D� �� �� %� "�D� ��D� $�

D������������-�	�
�	��������	���'�	���
�	������'��������'
��������<���������-�	����
��
�	���8�������7��������
�.���	�����5A����	�����4�������4����-�	���
��
�
'�������������'		������-�	��,�
��#����
�����
���,���

DD������
���
��$�3
�-
�������-�	�����"5�"�

*&�&�� $������-��.��

����(�������-�2����
��
����	������	���(��������������/'���2���,�������2�����������
����'���
	��-���
��������,�����	��	�����������������	������-'
�	�������	�	���	�������
	������������2�	���(���3
�-
�������������,��'�	��-���	�����	��
��'��	�����������	���
(�������	������	������
�����0�����	�
�����(��	�����	'��2�����
������	����
�����0�����
	�
�����
��������
�����
����������������,�
2�������������
�,��'��������������	���(���
3
�-
��������2��	�������	�
������	��	���	�
���
�������-'
�	�����'���������/'�	����
�'���
	�����	��	����.��	��-�����	����(�����-��	���,������������
���
�2�	���	�
���
���
����
���������	������0����

*&�&�� $������
�����
�

����(�����������������	
���	�����	���
��'�����	
�����	�������
���	����	�	����������
�,���������
�������	�������
��	����	�	�����'�	����-
��	�
�	����	����
�������	�
���
,��

�/'�
����	���'��	����
�������	�
�/'�
�����
���������(������
�	������
��
�	��	�����.	�
���������
�������	�
��'�������������
�-
�,�	��/'�����	���
����
�/'�
����	����	��
�
�,�����	�����	��65���������/'���������
����
������
����	������	�����	�#5��������
E'�������������������������
������������	��
���
��������	'
���-��,��	�2��'�������
��<2�'���<2��
�
�����	����	����	�	������(������	����	��	����
�������	�����/'�����	�
��
�������	
���	2�	��
���
��������	����'���
������
	�����
��,��������������		�����	��
	����	�	���������
���'�	��������,����������
	���
����������,����������
��
���
��	�	��,���	�
������<�	��	����	�	�������



�

� ���5�

������
��-
�,�	��/'�����	���
������
�����'�	
�	������	���E'��	�3�
�����7��
	�������	����
���	�
�����	����
�������	�
���
,��
�/'�
����	�������������	���������������
���������
�����������������F�
�	�����	���	
���������������	������������������	����	�	�����
��
-
�,�	�������
�������	�
���
,�����	
���	��������,�
2�������������	��.��
����2��	����
�����,���	��	���F'�	���	��	��	������-�	���	����'�����������	����	�����	������	
���	�����
	����	�	�����

*&�&*� �����

� ��	������

��
���������
��������0��2�	�����
�	��	�������	��
��	�����+���	��	������-�	��
�	���
���������������#����'	���	������������-�	��������
��'�	��-�����,�
��
�/'�
����	����<��-�
���������0�������������'����,�
�-����<��-�������	�
�����������������	������'���
�,�
�-����<��-�����	����,�����������-�	�����
	'��	���2�������
�.���	������,�
��
�������	���������-�	�
�	��������������
��������,�������������'�������	�,����
�������	��	�����<��-�������
�	�����-�	�����	��	����	�����	�	���(�����
�-
�,�	��
/'�����	���
����
�/'�
����	��������+���
��'�����
����	���	�
���	���
�,��	����

�/'�
����	�������	��'	��	�
�	�������
����
��
����'�	���	���������	����
����,�����
	��	�	���
�/'�
����	��'��������	���	��	��������������-�	�
�	��������F'�	��-������
�
��
�����-�	�����	�������'����

����	���������
��
�����
�/'�
����	���������-�	�
�	����
����	�
��������
���-�,���
����
��2��������,����������������������	����+������.�'	���	����	�
�����	���
�,�
�-������,�
������
�	'
����������
�	�����������	������
��	��	�	���(�������,�
��
��<��-������������	������

*&*� �)�����
�����/�������

�

*&*&�� %�	����������$���!�
�''��,!������!�0���)���
 �

����(����+�������������'	�����
�	�������������	���
�����������	������	��,��������
��	����
�	���
��'����:
�	'
��
�/'�
����	����(	����<�����	��	���������	�����
�/'�
����	��
��,����������,������������	��������	'
�	�����
�����	��
����,��������'��	��	��	����
�
'���	������	�����
������-�	��.��
��������	���(�������
��.�����2�����
������	���.��	���
�
	���
������'����������'���	���(��������������
�����	���������������
8�,����
�"555�������,�
2����	��
��	������������	����	��)����*���,����	���������
�
��	����-����'-��	��������������
��������	����	'���,�
�'��	����
���	���+���������
��	���������'
���)+����*������
�/'�
����	����	'
�2�	�������
�/'�
����	��	��
�������	��	�����<��-���������-���

*&*&�� ���������)�����
�

�����+�	�����������	�-���
�	�������	��������'	���������
���
�������,�
����������	���
	
���������������	��
���
�����������	���'���
�������������
���������
��������0��������
�
��'�����(���	
�����������	��	����
�����������	��������'	���2���,�
����	�
�	�����
�'�	������
��
����������������	���	����-������	�<������-�����	���	��������	������'	�
��	������������	
���	���
�,��	����'��
�'���	�
�	��������	���	
��������������
�	���
������
����	������	����
���
	����

���	��
�����
	��	�����	����	������������	��	�	���
�	'
���
-���������	���	��	���
�������	����'��	��	��	��
������,�
������	������-�	���@�����	�������������
�	��	���
����



�

� �����

��	'�	���2����
����	���������	������������,�������'���������������	�����'��'
������
�������	����'��	�	�������	�	��
�	'
���
-����4����������	������������������'�����
���������	�����	��
�<��	�����'��	��	����������,�
2�	�������	
���	�����	����	'���
�
�,��	���	��������������������
��'�	2���������������,������-������	��������������
��<��-���
�����������	��	��'������	���<��������������	�����	������	�������	�
�	��������

*&*&*� 1�/	�������	�2���

�

(	�����������
	����	��-�	��	�	�������	���������������������	���	���(�������,�
����<��-�

��'�	��-����������������	�,������������-���
�����
��'�����,����������	�����������@����
	��
���������-������	����'�	������,�
�����<��-2�	��
���������
-�����'�	�����
-��	��
�������
����������	�
�����-����������	���
���-�,���,��������������
-����<��-�

��	��������,�
��'��������-���	�������
�	���,�������������'
���	��	�	���,������'����
���	�����	������	������
����	����	�������������	������������2�	�����<��-����,�
������

��'�	��-�������������	�,������������-���������������������	
'����
���
��������	���������
���
��	�������
��	�,�	��������������
��'�	�����������	������
���
�-���������
�
�
�������	�
��'�����
�/'�
����	��������	��-����-�	������
��

��-��-�������-��
��
�	��������

�/'�
����	���'�������,��	����������	�����
�����2�����,�
�	������������	����
���	
���	����	�����������������	���	��������	��	���'�������
����������-���������������

*&*&3� ���+���		�))������
�����������
�

������
��
�������
�	�
��	�������	�
�����-�	�����(����������	����������

��
��
�
��'

��	���'���
�
�,�������	���(����
�-
�����(	����<�����	��	�������.	�
�����

��
��
��,������-������	��������
��	�������
�	����	����	��	�'�������	���1�7�6��+���(��	����
�	'��2�	���1�7�6��+�	�
�����-�	����
��
�	�����������
�	�����
�������'�����������
�������'�������	�
�����-�	����,����	�������������������	���(����
�-
��������
�����
���	�	�������'.�����
�'-��'	�	����
���
	2������
-���'���
��������
��
��������	���
��
���������
����
-���������	������������������
�	����
-���������	������
�
�

��
���

*&*&4� $���!����
�� ��'�������

1'
��-�	�����
��������������������2�	�����'		������������'�����.	����,����	��
�����	���
��	�	'������	���(�����������'		����

������	��-�����
�������	�����,�
����������	��
�
�	�	���
���������
����0,�'���		���	������	��
���������������	'�	���������	�
�	���
��'		�������'����'������<��2�	��
�����������-�
����������
���������	�����	��-����
�
�������	��������
�������	����'	���0���	����
��
��(���
�����	�'���-�	�����'		���	�
'�	�
����
�����
��'���	���(����
�������	�
��'�����
�/'�
����	���������'		����������	��'��	��
��
��
��(���
�����	�������
�������	�����,��������������,�
2������	���������	�
-'�
��	���2�	����+�������������'�������������	��
�����'		���
�����	����(����



�

� ���"�

���� ��������� !"�

������	����	���������	����
���
	��
���������
���
����������������'���-�	���(���3
�-
���
�
�����+�����	�����������	�����������	����
-��	
�����
	�	����	�������
���	��������
�	�	���������+�
����	��������	���������	��
���'
��������	�����'���	�����

���
������'�����	���1�7�6��
�����+���������
	�����(��������������/'����
��,������	���0�	����
��'����:
�	'
��
�/'�
����	����
���
�,��������	���(���3��������
������)� *��������	������
���	�
��'�������	����+�	����������'���������-'
��$����

�

�
���������	����������������������������������������������

��� � �

���������	
������������

� ����������������������������������

� �������������� !"���

� �!#�������$���������� ���� ������

% �������&� !# �����&� !# �����'&���$&�(�$

% �� #!� �������) ��� ��������������*��!������ #!���)�!+�&�� ���� �,����� #!

��)�!+�&���� ���� �,����� #!���)�!+�&� ��!-� ����� ��� ���� #!�����������&

��.�� !�������� ������������������&�+��� ���)�!+�&�#�����)�!+�

% �� #!����/��#��""���������

%  ���� �,��&���� ���� �,��������!����-!����

% 	 ���������������0���������� ����� �

% 
!�/��#)1� ����#��! �� ���� ������������!��� �����

% 
!�/��#)1� ����#�����������!��� �����

% ���� ���������������2 ��!-� ����������!�3 ��!-� ����4

% ���������#� ����*��������+���!+��!��� �����&����)��.�"��#��� ����&��������

��������+����"��#���&�'����-�������������&����)��.�!�3! �����!�/����� ���!��

% �����!��� !"����

� �!#�������-��������!����#�� �! ������"! ������-�����������



�

� ���#�

#��� �""�$%�&�'"�

4&�� "��������

�)'���
�

+��	����	���-���
������'��	�������
�	�����������
����
�,����
���	���1�7�6��+�����
	�����,�������������������/'������G���
������'��	�������
�	���	
�����������������
��'������	���������>�(���(�	�-
�	����
�����+�����
���
	�)1�7�6*������-��#�����������
���'��	��������'�����	��������-�	�����	���<��-���
	����	�����
,���+��'���)�+*����	���
�
���
����
	���
�
�����	:
��'�����,�����������-�	��	����'��������-���	�)��*������
��
�
���.��	�����	��	�����<��-���
	����'��	���������	������	���1�7�6�
���
	����

(	�������'������
�����	�����������	�����	'���	��	�	���(����������,����
�����0�����#�'�	���
��	�
�	���7�4�������
�	����������	�
�	���
���/'�
	�
������	���7�4��
������,�
��2�	���
(���
�������������
������	��;���
������

�.�-�����
�
���������'���
	�������'����	���
���
�������-���
�	�������
��	�'���-�
���	
��������
��������'����.�-���7����	�
��)���7*���������.�-�������-����'��
��	
�-�����������
��'����������,�������,���	��-�	����	�	����	���'�������	�	���(����.�-���
-���
�	�������	������4���	��-�,�������	��	����	�	���������
��'�������	�
�	��	���(���	��
�'�������	�	���(�����	�
�
�����	�������	������

4&�� !�
�''���!�0���)���
�

����
��'�����
�/'�
����	����
�	������+�����������
����
�,����
���	���1�7�6��+�

��'�����
�/'�
����	����	��������-������	������
������(��	���1�7�6��+2�	���'	���0�	����

�/'�
����	����
�����'����	�����#6A����	����,��������'����������
�	�����	'��2�	���
(���3���������������
�,����������	���	�����	���
��.��	����,�
�-�����'���

�/'�
����	���
�'	���0�	�������������	���	������'�����������.������'���
�/'�
����	����
��������	������
��	�-������,��������'������	���,�����
	������������-��-�'	���0�	����

�/'�
����	����
���������
��������0����

����'	���0�	����
�/'�
����	���
�����������������%�����
�	���1�7�6��+2�	��������+����
	�
�'-��;�����	��������+�62���������'������#5A���
������������(3�'	���0�	����

�/'�
����	�2��.��	�	����'������
�/'�
����	���

��������	�������� �����!�����"�#���������$��%����
��������������
&'(�������"��������)�

� 8���:7���
3
���'
�0���

8���:7��:B���
���
���'
�0���

8��1��
3
���'
�0���

8��1��
���
���'
�0���

B���
3
���'
�0���

�����+���;� ;655���� �#;%���� 955���� %;%���� %55����

�����+�6� �5�$5���� �;6;���� ��;5���� ;$6���� &%5����

1�7�6� #6A�
)H9&&#*�

#6A)H$";5*� �5A)H�9;&*� 955���� %55����

A�������������	����,��������'�����I�����
�/'�
����	���
�����������'���������

���
���������-������	������
�������	���1�7�6�'	���0�	����
�/'�
����	������	���'	���0�	����

�/'�
����	�����	�����������������������,�
�-��	�	������'���'	���0�	�����
-����
�	���
1�7�6��
�����+��������	���������������	������%2$55�<-����������'���'	���0�	�����
-��
��
�	��������������;�����
�'�����2�%5�<-����������	���-������	���
��������'	���0�	����
�
-��
�/'�
����	����	�����	���1�7�6��+�����	��������+��������	���8���:7��:B���



�

� ���$�

'��
���'
�0����	�-�
��������������	�������	���'	���0�	�����
-��
�/'�
����	�����������
�����-'
��%����

�
���(���&)&*��&�'���+��

�!,�&�!$!'�"

����
�"��-.���&)&*��&�'���+��

�!,�&�!$!'�"
8���:7������
���

8���:7���3
���

8��1��3
���

8��1�����
���

B���3
���

�
���������	��
��������� �����!�����"�#�������������

������	�*����+
!�,�����

&'(�������"������������-�������$���%����.)�

(��-���
��2�	���(���
��'�����
�/'�
����	���������	�-�
�0�������
���'
�0��2�
'��
���'
�0��2���'��2�-��������
�������	���B����	�-�
�������������
�/'�
����	�����
	����������	����'��	�2��

��
������,������	�����	��	�����������	��	����
-����
3
���'
�0����
-��
�/'�
�����,������	��	������
���'
�0����������	������-���
���
�'���
�����	����
-���	����������'�������	���1�7�6��+�
���
	�������	���������	����	���

��'������
-������
�/'�
����	��������'�������	���7�
-��+�	
�.���'���	������	���
3�
��
�������/'�
����	���������	������
�	�������4������)����55$66"*�������
�
-��
�/'�
����	����
��������	��������+����������'����������������7���(��

����
���	�,��������	�������	���(���
��'�����
�/'�
����	��'�������	��������+�����
�����������-'
��%�"��



�

� ���%�

���.�

��/(

�/�

�0�(

�0/�

���#

�#��

���

�/��

.#.�

�����

3
�����	��

3
����=�-�

7
����'��

1
��7�
-��+��

���
�����	��

���
����=�-�

���
��

��		�
���

G��

@�	�


3
��

�
������������	
�������������	��	��������	����	
�����

���������/���0���"���11�.�"�#�������������

������	���*�
�

4&*� ���+��!�������

�)'���
�

(	�������'����	��	�����
��'������
-������,�
���	��	���(�������������	��	���
���,����
���
	���(��������
�	'
��,�����������'��	�������
�	���
�	'
���
-���
�������	��	���	��	���
1�7�6��+������
�������������-'
��%�#�����	'
���
-���������	���������
��,�
������
�
����
��,�
������	��������������
��,�
������
-������'�F�	�	�����	
'	�,��
���	
��
���:�
����������������	
����'����
�	'
��	��B�
	�����

(����
-�������	�
������	�����
��,�
������
�����
��,�
������������������.���
��
��	�-�����	���	�	����
-�����������,�
�����
������
-���	�-�
����������
��	�-���
�
���
�,��������	�����-��	�������
����
�����'��	������
�����(�	�
��	������3�
	��
���
��������
��	��	���-��	������
�	���
�	'
���
-�����������
��	
�	����2�������
��
��'���	������	���1�7�6��+�
���
	��



�

� ���&�

���������	
���3����5	����6�7����6���	7�

D  �������������%$�

E ;5F��=������G�-�����%$�

E 89F��=���������%$�

E 8/F��=�������%$�

E +/F��=���<<������%$�

D  �������������%$�

E ;5F��=������G�-�����%$�

E 00F��=���������%$�

E ,F��=�������%$�

E �1��=�%���<<������%$��6�<<������

��?%�<<�%���"�������������%�>��%�����7

E 0/F��=� �����%���<�??���<

E 9:F��=� ����-��-����%$�

D �?�%�<1
�������������%$�

E ;9F��=������G�-�����%$�

E +;F��=���������%$�

E ,F��=�����G���<<������%$�

D �?�%�<1
�������������%$�

E 85F��=������G�-�����%$�

E 4+F��=���������%$�

E ,F��=�����G���<<������%$�

�! �1!��2)!���!""��&*!3���+��! �1!��2)!���!""��&*!3���+�

�! �1!��2)!��'%�!""��&*!3���+��! �1!��2)!��'%�!""��&*!3���+�

��4!���! �1!��2)!���+���4!���! �1!��2)!���+�

�
������������!�����"�����
����1�����

�
4&3� ����
'��������1�/	��
�

����,�������'������
�	���	
���������������	�����	'����
��	�����'		��2�3
�-
���2���42�
��42��������'��������	����
�����,�������������,��������
��
�����
��
�	�
��	������'�������	������	�����
���.	
�	����
���	���1�7�6��+�����	���1�7�6�
�+�������
���
	��

4&3&�� �/������

�����������'		������-�	�������	������������2��
���'
�0�����-��	��2�'��
���'
�0���
��-��	��2���.����
-����-��	������-�	������7�4�����,�
�����-�	���������

��
�����	���
��'		����
����������	����	���	����������-�	�����	����
-���������	������	������-�	�����
�'���
�����	�����'		����������	������������'������������%�"��

��������/���%������!�1��������������2*�3������	456�0��������
�

��'		������-�	� 1���'�	�7�

��
�� ����3�
��� 1����3�
���

���
������������� 1���-��	������������7�

��
� �&"6%� �9#6;�

3
�������������� +3=+� �&"6%� �9#6;�

3
���'
�0��� +3=+� �$%59� �9#6;�

���
���'
�0��� B.�
����3����	2������#� �$%59� �9#6;�

+�.��� +3=+2�B.�
����3����	�� �$%59� �9#6;�

7�4� ��1� �&"6%� �9#6;�

�������	
������	��
��
����
����
 
 
 
 
 �	�������	
��	����
��
��
��


�



�

� ���;�

B,�
����'		������-�	���	�����+����<���<�
����	��	�������	��	���

����#%�<-�����'		���
���-�	����	���
���'
�0����������	���

����+'�	��3'
�����=�-��	���+��'���)+3=+*�
�����������

���-�925;��<-�����
-����	���������	����'��	��	���
��
���	����	�	������
���
���'
�0����
-��'	���0���B.�
����3����	�2���'		����
��	�
������#2���������3����	�2�
�
����
���'
�0���=�-��	���7�

��
��)�=7*��������������	�������	�����'		����

��
���
��
�'���
�0������������%�#��

�������������%������!��������
�

7�

��
� 3
���:���
���� ��
��@��-�	� ���7�������	�� 1����7�������	��

+3=+� 3
���'
�0��� $;9$� 95;�� 95;��

B.�
����3����	� ���
���'
�0��� &#%� �#&5� �#&5�

�����#� ���
���'
�0��� $%5� �955� �955�

����=��� ���
���'
�0��� $�$:&#%:�";5� #�;%:$�"6:%6;$� #�;%:$�"6:%6;$�

�=7� ���
���'
�0��� 6#5� #&#5� #&#5�

���
���
��
���	�
��
��

�
������'		����'��������-���
�	����	�
���������
��'	2���������	
�����

���	��	���(�����
�
'������	����	�	��������
�	����'
���������	���	
����������2�	����'���������	�������

��
�
��
���	�
�-���-�'��	��	����	�	������������'		�������	��������	��	��
�	'
����
���
-��)���
���-�	*�	�����	��������,�
�������,�
2�	�����������������'�F�	�	��	����

��
�2������
�
���������	����������

��
������������	��	�����������'�	�������-�	����������
'��������������
-�����	�����'		������
��,�
��������

4&3&�� !�

����'�	���+��	��5!��6�1�/	��
�

�����+�'����#������
��	�	���������'�������
-��,����������������	����'�������
-��
,�������'���3
�-
�����
-���

��
�2��
�������	��

��
�2�����-���	��<��������3
�-
����
+���	�������	�
�	��<������
����	����	��������+�����	�����	'��2�	�����.��'�����'�	�
����
�������	�������������	��3
�-
�������-�	����������%�$�-�,������
�����'���
�����	���
�'�������
-��,���������+�
����	��������	���3
�-
������������'������	���1�7�6��+�

���
	����

�����������"������!�����7�%�������������������	���3������	456�0��������
�

4������ ���3�
��� 1����3�
��� 4��'���

3
�-
����+��)"%�5*� #�5%� �&55� &�&�

3
�-
����+� "9#5� �&55� &�&�

3
�-
����+��)""#5*� "6�5� �&55� &�&�

�������	
������	��
��
����
����


�	�������	
��	����
��
��
���
 ���	
��
�����
��	�!�	
"�	�����#	�
����	
��

�



����3
�-
����,��������
�������	���������	���
���
-��������
���'
�0�������
	���	�
������������
�������	2�-���������	�
���(��	����+�	���2������'�������

��
�	�
�����-�	���
��
���'�������	���,���������-�	�������3
�-
������������	
'	�,��
���	
��,�������������
-��

�	'
�����
���	����	�	���������3
�-
�����������
��,�
������

�������'0�������	��
�����4�������������
���
���'�	�������	������'0����
���	
�����
�
������	��
-������,�
������	��'-��	������'0���������	����
-���������	�2�����
-�����



�

� ���6�

����������	������'0���
�	���	
����������������������(	�������'����	��	�	������'0���������
'�������	����
���
��
���
�	'
��,����������
��	�������,�
�����	���7�4����

4&3&*� ��1�

������4����	���B'
������������-�����
-��,��������(	�����	��������	��	���

���52$5��
<-�����
-��	��	����	�	������	������	���
-���

��
2�	����
�������	�	��<�2�	���-���	��<��
����	�����	�
�	��<�������'���
�����	�����4��

��
������	������������'������������%�%����

�����������
�7���������������	*��3������	456�0��������
�

!������� +���8��.�!�1������.� "�����!�1������.�

-�%$��-�%%��%� 85,,� 85,,�

�%�?�-�%%��%� 8995� �1��

��<����A<� /48� �1��

2���%����A� ;9/� ;9/�

������ 	2�2	� 5��2�
�������	
������	��
��
��$
����


�����

��
��������	��������������	���,��'���'�������	���	
�����������	�����������'����
	���	�	�����������	����
-�������������	����'��	��	��	�����������������	���
����������

��
�������������
-���������	�����	�����4��������	���	��&2#$5�<-��������

��,�
������
-����8�	���	��	�	���	�	����������	����������	����	����'�����	���
�������	��

��
��������	�����������������	��	������

��
������	�����������	��	���
��.��'������	�����'�	����'�������

4&3&3� #�1�

������42���8��1���
-��,�����2�����	�������-'
�	���������������-'
�	����'��������
�
���'
�0���
�<�������������,�
�;2555�<-�	��	����	�	�����	������	�	'������$5;�<������

���,��	�����������'�	��������
��,�
������
-������������������-'
�	����
�������	�����	���
���'
�0�������'��
���'
�0����
-��	�
�'-����������	�������
�
���'
�0���
�<���������'��
���'
�0��������	���������.�������-'
�	�����������,�
�'��
	��&2%55�<-�	�������	�	'������$5;�<������
���,��	�����������'�	����	
����������
��
��
������	�����	����	��
���	�	'������������	���	���'���-������	�	'�����F'�	���	�
��	�
����#�$<-:<����������4���������	
'	�,��
���	
��,��������	�����
��,�
����������
������������	�����

4&3&4� ����

(���
��
�	���,��'�	��	�������	������������	������,���������	���	
�����������2�,�
��'��
��<�����,���������
��
��	��������
���
����������������'��	�������
���������
,��������,��'�	������	��������������(	�������'����	��	���������,��������
��'����������
����2���������	����������������,��
��,�
����������������������	����(	����������
���'����	��	�	�������,���������	�������
�	�������������	����'�������	�	�����-�����-����
���������
�"55&������	��
����'��	����������	��������<�����,����������	��	�	�������
��	���,��	����������	��	���

���
�������	��
���
��
��(���
�����	������		�	'�����	
�����



�

� ���9�

������
��
�������
�	�
��	����������-�	�
�	�����
�	�����<�����,���������
��
��	�
������'���-�	�����	������-�����
����������	����#����	����
���
	����



�

� ��"5�

/��� 
��������������������5�����
��

���������
�����+���������������.�������	�������	������������	������,������	��	���
��-��	���
��'����:
�	'
����
�	������
�	��������'	���0�	�������	���(������������������'����
	���(����
�����+�����)�+*�	����	���,��'�	��,�
��'������
����	��	����'��������	�
��	��
,���������

���
���
��#�������	'�����	��	���
���,��'�	������	��������������������
�	��	'��������
�,����
���	���1�7�6��+��������������	'����.�������	�����.��'�����������'���
-��
�������
��������,������������	��
���	'�����������������������������	��	����������
	�������	��������-��-���������	���,�
����������	����������

�����������
���	�
��	��	��
��,�
�������	��������
�����+������	'������
��	����.��	��-�
,���������-�	�
�	�������	�����
�	�
��	������	�������,��������(�	�
��	������3�
	��
�
��
	����	�������������0�����������������������
��-�	������-�	�
�	�����	�����4�������4�
	��5���
����
������'	��������	���3
�-
����,���������-�	�
�	����
������������0����'	�	����
,������	����������	�	�	������������	�������������������'������	��������	���'������
�
�������	�
��'�����
�/'�
����	�����

(��	������	���2������+�����
���������
������������'���
�����	���
��'�	�����
�
����	����

7&�� ��)�)����+��������
��5����6�

���������'���
-���������������	������	��
��
����	�������
���	��	�����	���
�����'����	����	����������
��������,����������
��'�	�����	��������	����'����
-��

�/'�
����	���
�	���,����������������������	���������-�"��������-�	����
����
�	����
���������������������������������'���������'��������'		�����-��	������-�	�
�	�����$�
��
����
�������7�4����-�	��,�
��#����
������'		������-�	�����'�����'��
���'
�0����
-��
���-�	���
����
�����#���.����
-�����-�	����
����
������������
������'����	��	�����
��������(3�,��������
���,����������	�����-�	�
�	������������������&����

������5�	��������.�����������!�����!����!%��������������
�

�)&+4�����!�6%!��7!��8��!9!�!' !�

�"!���$!�

�

�!:�

�&*!�
�4���)!� ���� 	
;� �
;� ���+�!""�

�+�"� ;� $:$:%� "� "� �� $�

��
�	����'
��������	��������2�	�������,���������'������
�	��������
���������
��������
������&�"����������������������	���	������	�������������
�/'�
����	����
�	��������
���
�'	�������������	����,�
�-�����'�����<��-����	�����������	��'	�	�����������������
���'������������	�����

��
�������������	�����������
��'�	�����	����������
��
�
�,��������	�
������	����
-������������	�����<�������	��'	��������	�������
������
��'�	���
�����'�������������&�#��������'�	
�	��������-'
��&�"������'���
�����	���
����,�
������
�	'
���
-����������
�����,����������	�����������������������-'
��&����

�



�

� ��"��

������5�/���������!�����!����

��7�%�����+��������
�

3�
��
����� 3
���'
�0��� ���
���'
�0��� G��� @�	�
�

6555���� ;"55���� �"55���� 66���� "55����

�

������5����������.����

��������������%���������!�����

��!����
�

� �������� ��� �1������� ��� 9��� :����� ������!�����


8�������1� 	52	� �*,�� �/� //� //�/�

��(������1� /*/�� 	/22�� ,,� ��� �/*;�


8������+�$� 	/,	� 	,,� �� ��� 	�	/�

��(�����+�$� /*�	� ;;;� �� 	22� �2�/�
%���
��
�&	
�����
���'(
�����������
����
���
��
���
������	� 


���
���
��
���	�
��
�� 


�

�1!��+!���+�����3"�9����&'&$�$���+�������"!

�&555

�$555

�"555

5

"555

$555

&555

6555

�4���)!-$&<!3 �
; 	
; ���+�!"" �1+����

�
,
-
��
1
�
�
�
�+
�
�
�
�)
<
-
*�
��
��
��
��
,
-
��
�
�
�+
�
�
�
�)
<
-
*�

��'��

���
���

3
����

G��

��'��

3
��

���
���

3
���

�
������������������	
�������������	��	�����������	����	
�����

�������5�	��������.����!�����������������%���������!�����

��!����

�������������������,�
�-�����$&6"�<-���������""#"�<-�����
-�������6%5�<-����
�������	�������	�	����������	����%����
������2��9�"�<-����
�/'�
����
�������	�����
��	�����,�
������������<��-������	�������
�����-������	������	�����.	�3
�-
�����
���4�
�������,�
�	�����
�������	���(������	���2���F'�	���	��'�����������	��	����������	����
��������	���3
�-
����������4�����	����������	����	�-�	��	�����<��-����



�

� ��""�

5

%55

�555

�%55

"555

"%55

#555

#%55

$555

$%55

�1+��% ��<��% �1+���:' ��<���:'

+����)<-*

G��

��'��

���
���

3
���

�
������������������	
�������������	��	�����������	����	
�����

�
�������5�/��������.����

��������������%���������!�����

��!����

������+����������
��
����	��	��������'�������
-����������������	��
�,��������
��
���'����	������,����������

�������	�������-�	�����'���
��'�	������9��'	�����$����	���������������	�����
�2������
��������
	����	�����
��-
�,�	��/'�����	���
����
�/'�
����	������
�.���	����"%����-�	��
��'��������	�������F'�	������#�	���5����������
��
�	����	����������	�������
��
-
�,�	���
��������������������	��.��
����2�	���
�/'�
�������'�����F'�	���	���'������
�������	��'	���-������	�����	�	��	����,�
�-���
-�����������	���
��'�����,��������

����
��'�	�����	���������������
��'����	����,�����1�+�����#����	�������3�
��
�����
��/'�
����	����'���	���������	��������	��-���
�	����
���	�����+�������������
���'���������������5��1�	�������
�����+���������
	����
�����+����'��7�
-��
7�����

7&�� ��8)�)����+��������
��5���*6�

����+�.��'���
-�����������	������	��
��
����	�������
���	��	���'���
��'�	����	���
��.��'����	����	����������
��������,�����������������
��������
��'������
�������	��-�	���'������	�����4�������4���
��
-��	
�����
	�	����	��	����	�	����������
��'		���
�	�����	�����������	��������'�����2�#���.������-�	����
����
2���'��
���'
�0���
���-�	���
����
�������7�4����-�	��,�
��#����
�����������	�����'������'		������-�	����
�	���
����"5"5������
'��������'���	����
-��'�������������������	�-
��	�
���'-��	��F'�	����	������-�	���(���
��
�	���'������	����
�������	�
�/'�
����	�2�	���3
�-
����
��������������	�������-�	�
�	�����$���
����
��



�

� ��"#�

������5����������.������(�����!�����

��!����!%��������������
�

���-�	���	��)��
����
*�����
����
7����8����

�
7
�����0�� ��'		��� ���� ��4� ��4� 3
�-
��

��

�+�#� ;� $:$:%� %� 5� 5� $�

���������������'������
�%����-�	����
����
������
��'�	����	�����4�������4���'���

��'	�������������
��
��������	����������&655�<-����	�����.��'���
-���������
��������	��6555�<-����	��������'�������

�

������5������(�����!����

��7�%�����+��������
�

3�
��
����� 3
���'
�0��� ���
���'
�0��� G��� @�	�
�

&655���� &555���� 655���� $$���� �55����

�

����
��'�	�����	���+�.��'���
-�����������
�����'�	
�	������������&�&�����	���
��-'
���&�#�����&�$�������	�	�����<��-��	�	����������	����%����
����������#55&�<-���	��
�$&6�<-�������-��������%#6�<-�����
�������	���

������������������	
�������������	��	�����������	����	
������

�1!��+!���+�����3"�9�����<&$�$���+�������"!

�&555

�%555

�$555

�#555

�"555

��555

5

�555

"555

#555

$555

%555

�4���)!-$&<!3 �4���)!-�'%�!"" ���+�!"" �1+����

�
,
-
�1
�
�
�
�+
�
�
�
�)
<
-
*�
��
��
��
�
,
-
��
�
�
�+
�
�
�
�)
<
-
*�

��'��

���
���

3
����

G��

��'��

3
��

���
���

3
���

�
�

�������5����
8������!����������������%����(�����!�����

��!����&����)�
�

�

�



�

� ��"$�

��
�	�����.��'���
-�����2�	�������,����������,�
������,�
�-���
-����������-�	���
��
-�
�	����	���3
�-
������������
��
��������	�������,������������'�	
�	��������-'
��&�
$��

�

������5�5��������.����

��������������%����(�����!�����

��!����
�

� �������� ��� �1������� ��� 9��� :����� ������!�����


8�������1� /*/2� �		� 	2� �2� �2*/�

��(������1� �222� ,22� ��� 	22� �*�2�


8������+�$� 	��2� /	;� �� *	� 	*�	�

��(�����+�$� �222� ,22� �� 	22� �*�2�
������������������	
�������������	��	�����������	����	
�����

�

�������������	��	����

�
�

������������������	
�������������	��	�����������	����	
�����

�
�������5����������.����

��������������%����(�����!�����

��!����

�
����
��'�	�����	�����+������������
��'����	����,�����1�+�����"2�����������'���	���
���	�������3�
��
�������/'�
����	����'���	���������	��������	��-���
�	����
���
	�����+����������������'���������������5"�1�	�������
�����+���������
	����
�����
+�.��'��7�
-��7�����

7&*� ��)������
�
�

�����������������
��
����	��������	������	���������	
���	��	��	���
���'
�	����

��
����	�	�����	����	����
�-
������������������'

��	��
���	�������������������
��������'���������'
��
�	��������
�.���	�����5A���
���4��������4�����������
���	�
������	����
��.�����������'���,����������������������������������'���	��	���
����'������'		������-�	��,�
��#����
���������	�����,�
��
-��	��	���(����'��	������'���

0

500

1000

1500

2000

2500

3000

3500

4000

4500

�1+��% ��<��% �1+���:' ��<���:'

M ass (kg)

Gas

Fluid

Unpress

Press



�

� ��"%�

����������
�	������������2��
'��������-�	���
���	�����������������
�����������

�,�����-�	������-�	�����'�������
���,��-�	�����	�
�������'���
�������-�	���	�
���
�.���	�����/'�����	�
,����������3
�-
��������'
��
�	���������'����	�������'�	���
��
����	��������������������
��'��-�	����.��	���3
�-
������'������
���&�	��$�
,���������
����
���8������	������3
�-
��������
��
���,����
���	�����������������

��
�����4����-�	�2�"���4����-�	������%���'		������-�	����
���
'���������
��
�	�����'��	��
�
���	�������'
��������<���������-�	������4����
��
���,������"5592�"5�$�����"5�9�
��������4����
��
���,������"5�������"5�;�����
�	����'
��������	������������2��	�����
���'����	��	���,�������������	������	���������
�������	��	�	��������
��	�,�������)��4�
������4*��������	���������	�����������
�����������������
,�	�,�����'��	���������������	�
��'�	���
�	�����
�	���������
�������'�	���������'
��������	�-�	��
�������%���'		���
���-�	��
���,����
�����"55;2�"5�52�"5�#2�"5�&�����"5�9�	�����	�	������'��	����	��	���
����������'		������-�	��,�
��#����
���������	�
����	����	�	�����������'�����

���
���
��%������
��	�,�
���	�����	���������������������'�	
�	�������������&�;�����&�6���
(��	������������������������)�+�$*�����.����
-��)�
���'
�0�������'��
���'
�0��*�
����,������������������	���������	��	���
��'�������<��-�������,�
���	���
���	���
�����������������������
����������	���,��'�	��	�������	��������-��-�	�������
,�������������	��	�������
���'
�0����
-��)�+�%*���������'��
���'
�0����
-��)�+�&*���
���	��
�,�
���	����	���������������������������	���������	�������	�������
��'	����
���	���3
�-
�������-�	�
�	��	��#���
����
�����#����	����$����	�������������
��)�+�;*���
3
�������	�
�/'�
����	���'��	����-������
��	�,�	�����"5�"�
�/'�
��$�3
�-
�������-�	��	��	�
���
����������	�������������,�
���	�������������	���������	�������	����������
�����
���	����
���'
�0�������'��
���'
�0���'	���0�	����
�/'�
����	���
�8���:7��2�B�������
8��1�����#5A�)�+�6*������'���
�����	���������������,�
��	�����������������������&�
;�����������,��������
��
��������'������
�����������������������
��������������
&�6��

������5�*��������.����<������!�����!%��������������
�

���-�	���	��)��
����
*�7���� ���'���
�	���0�	����

7
���
��0�� ��'		��� ���� ��4� ��4� 3
�-
��

��

�+�$� ���%5���� ;� $:$:%� %�)��.��*� "� �� $�

�+�%� ���%5���� ;� $:$:%� %�)�
���*� "� �� $�

�+�&� ���%5���� ;� $:$:%� #�)'��
���*� "� �� $�

�+�;� ���%5���� ;� $:$:%� %�)��.��*� "� �� #�

�+�6� �$$%%����� ;� $:$:%� %�)��.��*� "� �� $�

�

������5�,��<������!�����

��7�%�����+��������
�

7���� 3�
��
����� 3
���'
�0��� ���
���'
�0��� G��� @�	�
�

�+�$� 6555���� $555���� ;55���� 66���� "55����

�+�%� 6555���� $555���� �� 66���� "55����

�+�&� �6%5���� �� �6%5���� �� ��

�+�;� 6555���� %6%5���� ;55���� 66���� "55
���

�+�6� 6555
��� $555���� ;55���� 66���� "55
���



�

� ��"&�

�

7&*&�� ��)������
��-�/��8������+������1�/	���5���36 �

�������	���������������	����'		������-�	����
�	���������
����.������-�	��	��	��

�����
�,�
�-��%���<-����'��
���'
�0����
-�2�#$�6�<-�����
���'
�0����
-�2��9#�<-������'���
����"%�<-����-����������,�
�-��
�	'
���������
�	�����'		������-�	�����%5&;�<-�����
-��
��	��;$A��
���'
�0����
-������"&A�'��
���'
�0����
-�����

�������	�����'������'		������-�	�����	���
����"5"5������
'������
���	���������
���'���	��
��������	��'������	��
-�����	�����<��-�	���
��'����
�����	���������	���
������.	�	�����	���'		������-�	������������	�����	��������&99�<-�����
-���'��	��	���
��������<��-�����
-��
�/'�
����	��	��	�	�����'		�������������	���	�	����������
	������������

�1!��+!���+�����3"�9�����$&'�)��&<!3������"!

�&555

�$555

�"555

5

"555

$555

&555

6555

�4���)!-$&<!3 �
; 	
; ���+�!""

�
,
-
�1
�
�
�
�+
�
�
�
�)
<
-
*�
��
��
��
�
,
-
��
�
�
�+
�
�
�
�)
<
-
*�

��'��

���
���

3
����

G��

��'��

3
��

���
���

3
���

�
������������������	
�������������	��	�����������	����	
�����

�
�������5����
8������!����������������%��<��������(���

��!����

�
������4������,�
�-������,�
���
��
��'������
-��	��	����	�	����	���������	��
���-��	���
,��������������4��
-�������������	������������
�������	������
���'
�0����
-��������
3
�-
���������������������������	�����
�������	������
���'
�0����
-��������,�
�-�2�
	���3
�-
����+��)"%�5*��

�����69��<-�����
�������	��������
�.���	�����""&�<-����
�,����������
�(���
�����	������		�	'�����	
�����@�	��'	������	���'��
���'
�0�����'		���
���-�	��	�����4��

��������
-�����'�	����'��
���'
�0����
-����������4��,�
�-���9#"�
<-����'��
���'
�0����
-�2��������'�	����
����
�����������	���""5"�<-��,�
�-�����
	�	���'��
���'
�0����
-���

������������������	������.�������
��'�	��������	�	������������������<��-����&2##9�
<-���������<��-������	������"2$&&�<-������	�
�����#26;#�<-�����
�����������	�
�
��<��-���������'�	�����
����	�����	�	��	����	��������������	�����4�����

��
��	�
���(������	���,��������
�����'����	���

����	�
2�"2$&&�<-��'������������������'��



�

� ��";�

�,�
�	�����������	����������������
�������	���<��-������������������
�����-��-�����
�����	������'�	����,�������,�
�	���	�����
�������	�������������������
��-�	��	������
	���
���,�����4����-�	���'�����<��'��	����
�������	���<��-�������,�
2��	��������
	��	�
	����	��	��	�	��
���
��	������
��������
��	������'�	�����
�������	����	����	�	���������
��	����	�	����
�������	�
���
,��
�/'�
����	�)����J3
�������	�3
�����J2�8�������7������	��
+�.��������
�����+���������
	�2���������5#�1�	�������
�����+���������
	����
�
8�����������+�.���7�
-��7���*����'
	��
������������	��	���	
�������������-�	���	�-�	��
���	��-�	���
���
,���
�������	�
�/'�
����	����
	������������	��-����-�	���	��2�	���
����'����
�������-��
��
�	������������+����
��
����	������1�+�����$����	�������
3�
��
�������/'�
����	����'���	���1�	������
��'�	�����	�����������
�����'�������
��������5#�1�	�������
�����+���������
	����
�8�����������+�.���7�
-��7�����

7&*&�� ��)������
��-�/�������� ��

��.������+������1�/	���5���46 �

������������������	����������
���'
�0�������,���������������
�	��	�������������.���
�����������
-��
�/'�
����	����
���	��������
��	������������	���-���
�������'������
������
���������F�
������
������	�����	���	
���������������	��	�	�����������	������
�
���'
�0�������,����������'������'��
���'
�0����
-����'		������-�	���
����
���������
�������.����
-����'		������-�	��������������4�������4����-�	���
���
'����2�����,�
�
	����
'�������'		������-�	����"5�#�������'��
���'
�0����
-�����-�	����	�����������.���
�
-�����-�	�������2�	������	���'		������-�	����"5"5�	��	������
'��������	�������������.���
�
-������������'�������	����������������
���'
�0����
-���������

�1!��+!���+�����3"�9�����$&'�)���!""��&*!3������"!

�&555

�$555

�"555

5

"555

$555

&555

6555

�4���)!-

$&<!3

�4���)!-

�'%�!""

�
; 	
; ���+�!""

�
,
-
��
1
�
�
�
�+
�
�
�
��
��
��
��
��
�
,
-
��
�
�
�+
�
�
�
�)
<
-
*

� �'���1���

���
����1���

3
����1����

G��

��'��

3
��

���
���

3
���

�
������������������	
�������������	��	�����������	����	
�����

�
�������5�5��
8������!����������������%��<�������������� ���

��!����

�
����
��'�	�����	����+�%�����������
���'���
�0��������-'
��&�&���������.����
-��
��'		������-�	������'��
���'
�0����
-����'		������-�	������,�
����
�.���	����	��������
���'�	����
����
-��������,�
2�������������	����'��	���
��������
��2�	���	�	���
��������	�������,�
����
-�������������	��������;2&%5�<-���
�	�����.����
-��
��'		������-�	������$2"&��<-���
�	����
���'
�0����
-����'		�������-�	��������	�	����,�
�-��



�

� ��"6�

�
-������,�
������	�����'		������-�	���������
�	����	���1�7�6��,�
�-�����
���	��	���
��.����
-������'��
���'
�0����
-������-'
�	�����������-���
�����
����������'		���
�
-������,�
���������������		
��'	���	��������
�������������	���,��������'��	��	���
����	�����<��-����	�����������������
-�����
�����2��
�'���#%55<-2��������,�
����
-��
��
�	���'��
���'
�0�����'		�������	����������������
���'
�0�����������,�
�'��	���1�7�
6��+�����	������'�	�����
���������	�����
������������-����������������
'��
���'
�0���'	���0�	����
�/'�
����	����
������
����	����������������	�������	���1�7�
6��+�������
�.���	����	�����������'�	�	��	�	����,�
�-��'��
���'
�0���������
��
������

5

%55

�555

�%55

"555

"%55

�1+��% ��<��% �1+���:' ��<���:'

+����)<-*

G��

��'��

���
���

3
���

�
�������5�*��������.����

��!����������������%�������������� ���!�����

&$��%�����������������)�
�
�����
-������,�
�������
�	'
�������	���������
�	�����������������	���������
�
���'
�0�����������'���
�0��������-'
��&�;�������,�
�-��	�������,���������	����
����������,�
����;5#�<-�����
-��	��	����	�	��������	�����.��'�����'�	�����,�
���
����"555�<-�����������,���������������,�
���'��	���5"�<-������'�������66�<-����-�����
������.��'�����66�<-����-����������	
���������	�����.��'��,�������������	��	��
����,�
�-����������,�
�-��
�	'
���
-��������
���	����	�	�������	�����������$##�<-���
������.��'��
�	'
���������
�	������������96"�<-�����
�������������-�	�����	����
�����2�	�����'���
�	'
��������	���,��������'�������	�����"55�<-���������+����

��
����	������1�+�����%����	���������
��
�����
�/'�
����	����'���	���1�	������

��'�	�����	�����+��
�����'���������������5$�1�	�������
�����+���������
	����
�
8�����������3
���'
�0���7�
-��7������

7&*&*� ��)������
��-�/��������%�'��

��.�������1�/	���5���76 �

�������-�	�����'�������	���
�/'�
����	����
�	�������'��
���'
�0�������,�������������
	�������������
�	��������
���'
�0���������������������������
�������	����������	�����"�
���	���,����������	�������������
�	��������������'		������-�	����
����������	����,��	���
�������	��	���

���
���'
�0����
-�������������,�
����2�	����������������	���
�������	��	���

��'��
���'
�0����
-����(	�������	�
������	��	������-��������



�

� ��"9�

'��
���'
�0�����������	�,�����������	���	��������	������,�
�'��
���'
�0����
-�����
	�����'		����

�1!��+!���+�����3"�9�����$&'�)��"!�:&�4��'%�!""��&*!3����

�&555

�$555

�"555

5

"555

$555

&555

6555

�5555

�4���)!-

%�!""

�
; 	
; ���+�!""

�
,
-
��
1
�
�
�
�+
�
�
�
��
��
��
��
��
�
,
-
��
�
�
�+
�
�
�
�)
<
-
*

��'���1���

���
���
1���
3
����1���

G��

��'��

3
��

���
���

�
������������������	
�������������	��	�����������	����	
�����

�

�������5�,��
8������!����������������%��<�������1������� ���

��!�����
�

�������3&'+

5

"55

$55

&55

655

�555

�"55

�$55

�&55

�655

"555

�1+��% ��<��% �1+���:' ��<���:'

+����)<-*
G��

��'��

���
���

3
���

�
������������������	
�������������	��	�����������	����	
�����

�

�������5�;��

��!����������������%��<�������1������� ���!�����!����
�
�����,�
�-���
-����������
�	����.��	��-���-��	���,���������
�	�����������
�����������
��-'
��&�6��������,�
�-���
-����������
�	���'��
���'
�0�������,�������
�����������
��-'
��&�9������������	���'��
���'
�0�����<��-�
��'�	���
���
'����-�	�����������	��'	�
������2��	�������	�
������	��	����
�.���	����#�'��
���'
�0�������,���������
����
�
�'����������	��	�����<��-����	�������,�������������
�.���	����	��������
��
��
�����������	����	��
�����������	�	����������	����%����
������2�	���
'��
���'
�0�������,�
����<��-�����0�
���'	�����
-���
���'
�0�����<��-����#52;%$�<-�
�����'�'��	����,���	��'-��������'		������-�	�����	�����������

���
���'
�0����
-��



�

� ��#5�

�������(������	���2�	����������
��'�	��������
�	'
����<��-����
��,�
�����'��
���'
�0���
�
-�����&�#6$�<-��������
��'�	�����'��	��	�����	�	��	�	���'��
���'
�0���
�������	�������
����	��������	�������������	�����'		������-�	��	�������	�	��	���

�	'
����(��	����������	�������
���������	��2�	�����������'���
��'�	���������
������
����,�
����<��-�����
���'
�0����
-�������������	���(���
�/'�
����	��������-��	���
,�������'�������	�����	'��2��	������������	��	��������'��
���'
�0�����������	���'�����	�
���/'�	�������
����(���
�/'�
����	�������
���
�2����1�+�����
��	���'���-�	�����+�

��'�	�����1�+�����
��	�������,�
2�	��	����'����������	��������,������2���������
������
������'��
���'
�0��������	��
���
�������
���'
�0����������K��.�������	K��������

��
����	������1�+�����&����	���������
��
�����
�/'�
����	����'���	�������
��	������
��'�	������+&��
�����'���������������5%�1�	�������
�����+���������
	����
�
8��������������
���'
�0���7�
-��7�����

7&*&3� ��)������
��-�/�(�	���
��� ��+��

���+/�
�5���96 �

������������������	����
������3
�-
�������-�	��������������	���
�/'�
����	������
,�������'�������	��������������2�����,�
2��#�3
�-
�������-�	���
���
'�������	�
�
��������������	������	��'-��	����
'��������-�	������
�	���3
�-
�������-�	�
�	��	��#�
��
����
���
����	����
�2��
�������	��������
�/'�
���$�3
�-
�������-�	�����"5�"������
	����
���	�����-������
��	�,�	��
��'�	����������
�������
�������	�
�/'�
����	������	��
�
���-����	�����	�������������.���������������	�����
������3
�-
�����������	���
,��������
��
������������	�����	���������(��	�������������.����������2�	�������
,����������

��$555�<-�����
���'
�0����
-��	��	����	�	������(��	���
��'���3
�-
����
���2�	����
���'
�0����
-����
��
��������	�������������
������	��%6%5�<-��������
��
����������������	��������	�������	������,�
�����	�������
���
-�2��������������
��������
���3
�-
����,�������������4��	��������	�����,�������	������,�
�����.��'��
���'�	�����
�������	���������	��������������2�	�����
������3
�-
��������'	���0�������
��.����
-����'		������-�	����	�
���������������	������	������	���'		������-�	�����	���
�
���"5"5�����
���,������

����	���,��������.��	�	�����4���,�������
�������,�
�-��������-������
��'�	����	���
�
'�����3
�-
�������-�	����+��	����	���
�/'�
����
-���������,�
���	��	����	�	������	�����
���������������<��-����%&5$�<-�����
�������	���@�	������
�3
�-
�������-�	�2�	���
�
�������	���<��-�����'���
�	����������-��
�	����	����	��
�������	'�������(��	����
�	'��2�	���3
�-
��������	�����4��
��	��������,������������������

���-��
�������	���
��	�����	���,��������,�
�-����������
��
�������	���������	��	���
���.��'������	����
������4�����,�
��	���	���������
�������	���
�(���'�����(	��������,�
����
�.���	����6&5�
<-�����
�������	2������������	
�����

���	��	���(�����
�'��������
,������'����
�
3
�-
����	�
'�	�
����(	����������,�
��'��	��$555�<-�����
�������	2������������'�������
	�����4�	�
'�	�
��������	�����4�����		�����	��	���(�����
�(�����	�	'�������	������
�����		�	'�����	
�������
�	���������2���,�
�����F'�	���	��	��	������-�	�����'�����
��
�����	��������	�����4�	��
����������
��	����-�
�	��������	���(���������	��'	���0��	����'���
�
�������	�����	�����	�����4����

����
�	'
���
-����<��-���
�	��������������25;#�<-��������
���'
�0���
�	'
���
-��
��<��-�����%�6;�<-�������
�	'
���
-����<��-���������������-'
��&��5����



�

� ��#��

%�6;

�%;9
$"#$

;#

3
����)�* 3
����)8�* ���
����)�* ���
����)8�*
�

������������������	
�������������	��	�����������	����	
�����

�
�������5�	2��"�����!�����=��3��������+������������������!�����

�
����
��'���3
�-
�����+����'��������,���������-�	��	��	��'����'	���0��	���
'��
���'
�0����
-���

��
�2��
���'
�0����
-��
�<�2�����	���-���	��<�
�������	����'��	�������'���
�����	��������
-��������������'���������-'
��&�������

5

%55

�555

�%55

"555

"%55

#555

#%55

$555

�1+��% ��<��% �1+���:' ��<���:'

+����)<-*

�
������������������	
�������������	��	�����������	����	
�����

�
�������54�4;���������.����

��������������%��+����������������������%���!����

�
�����+�
��'�	�������	��	��	���	����-������	�����'�����F'�	���	�2�	����������
�������	����
��������
��������	���3
�-
�������-�	�
�	���������	��������������	�
����,�
��
�������	2������������
���
���
-�����	���3
�-
���2���F'�	���	���'�	���������
	��	���
�������-�3
�-
�������-�	������	��	�����4����-�	��	����.���0��	���,�������
�������	��	������,�
��
�������	����������������	
��'	��	��	����������	������
�����
�
3
�-
����,��������������,�
��-�	����
���
-�2��������'�����,�����������������	���
3
�-
���2�����	����
���
-�2���������������������
���	���
�������-�3
�-
����������4��
	����������
���
�������	����	�����,���������������	������
��'�	������+�;��
�����'�������



�

� ��#"�

��������5&�1�	�������
�����+���������
	����
�8�����������+�.���7�
-��7����@�	��
�����'���8'���
����3
�-
�������-�	���

7&*&4� ��)������
��-�/�$�	���
���%��.�����5���:6 �

������
������'	���0�	��������������������	�����������������	������8���2�7��2�B��2�
����8��1��'	���0�	����
�/'�
����	����
���������#5A���������'		������-�	�����	����������
��
���������'����	�������.����
-�����-�	������	��������������������������.����
-��
,���������������	���'		������-�	�����	���
�"5"5������
'������'��	�����'�
�����	��
�������	����	�	����������	���������	�������,�
�����<��-������	������"$&&�<-������	�
2�
�%;�<-�������G��2�����#6;#�<-�����
�������	���������<��-������	�
������
��'�	����	���
��4�����-�	��������,�����������	������,�
�
��'�������	�
��������	����	��	�����'		����'���
������	�
�����������'������������
�����	�������������.���������������������
���������
��	����&�#����������������
�	��	�������������.����������2�	����
�������	���<��-��	�
	����������	������������,�
�������������������
����,�
�	�����������	����%����
����������

����
�	'
���
-����<��-��	�	����������	������������"%2#";�<-���������F�
�	�����	���

�	'
����<��-����"�2#9#�<-�����
���'
�0���
��,�
������
-��������
��,�
�����
'��
���'
�0����
-����	
��'	���#2%%&�<-�	��	���
�	'
����<��-���������'		������	��������
,���������	���������	��	�����	����������	��	��
�	'
��
��,�
������
-�������
����������
#;6�<-��������
��,�
������
-�2���������������
�����-��-�������8�������	���,�������
����������
�	'
���-�����
��,�
������
-����������,�
�-�����������2��
���'
�0����
�
'��
���'
�0��2�	��	�������
�	�����
��
���������	�����	���,�����������<����	���������
�'�����	
��'	��	��	�������
��,�
������
-����<��-�����-���	����	�����-������	���'����
'	���0��,�������������	����
�
�	'
���
-��������'����������	����#�#�"���������	������
�
�,��'�����	�����������������	��
��'��	���
��,�
������
-����<��-�����������	��-�
���	���������	����������'		������-�	����	������,�
����
-�������'���-�	���
�������	�����	��
�	'
����
��
��,�
������
-�����

��������,����������,�
������,�
�-�����"#9&�<-�����
-��	��	����	�	������(��	���������2�
	�������,�������������	�
�/'�
���	�����.��'������	�����	�����<��

��
��	��	��
��
����������(���	��
���
��2����������,��������
���������	������	�������
���
������
���-�	�2����������,�
�"555�<-�����
���'
�0����
-����	��"555�<-�������'����
�������	����'��	������������	�����	��������
���'
�0����
-���

��
������������	��
����,�
������	�	������$555�<-��������,�
�-��'��
���'
�0����
-��	���	�	��������,�
������
&;9�<-2��������������	��	������'����;55�<-�����	����
�	������2�'��
���'
�0���
�

��
���@�	��'	�'��
���'
�0�����'		������-�	�2��	�����	�;�����	���;%��������-�	������,�
���
	�����.��'�����;55�<-����'��
���'
�0����
-����1����	��	��
����	�����-�����
'��
���'
�0�����<��-��	�	����������	���������	��
������	��������"555�#555�<-����
��<��-��'
��-�	��������������	���������	�	�����<��-������,�
�&555�<-���(��	���'��
�
�����������	
���	����;55�<-���
�	�������,�
���'��
���'
�0����
-�����	���������
��
��
�����2��	���'�����,���������	����	���	
�����	��	����	�	���������
���
����������-�	��
��
��	�������'��
���'
�0�������������
������	�����.��'������	����;55�<-����

�



�

� ��##�

������5�;��

���������������.������%��0������������� �����!����
�

� 3
���� ���
���� ��'��� G��� 7�
-��

�,-���� �&66� &;9� �"� �&� "#9&�

+�.���� "555� ;55� �5"� 66� ";55�

�,-�1���� �$""� �"$� �%&� 5� �;5"�

+�.�1���� �9&;� ;55� $55� 5� "&55�

�

�1!��+!���+�����3"�9�����$&'�)��"!�:&�4��' �!�"!3���&)&*��&�'

�&555

�$555

�"555

5

"555

$555

&555

6555

�5555

�4���)!-

$&<!3

�
; 	
; ���+�!""

�
,
-
��
1
�
�
�
�+
�
�
�
��
��
��
��
��
�
,
-
��
�
�
�+
�
�
�
�)
<
-
*

��'���1���

���
����1���

3
����1���

G��

��'��

3
��

���
���

3
���

�
������������������	
�������������	��	�����������	����	
�����

�
�������5�	/��
8�����������������%��0������������� �����!����

�
����
��'�	�����	�����
������'	���0�	���������
�����������������&�9�������-'
��&��"���
������
��
�������
�	�
��	���
�/'�
������	����������	������������
����'��������
	�����.��'���
-����������	�������������������
�	����
�����2���1�+�
��
����	��-�
	�������������	���,���������������	������
��'�	������+�6��
�����'���������������5;�
1�	�������
�����+���������
	����
�8�����������7�
-��7����@�	����#5A��(�
�����(��
�	���0�	������/'�
����	���

7&3� ���;��;��������	<��+���)'��
����

��-'
��&��#�������������
��������	���
��'�����
�/'�
����	��	��	�
������'�����,�
���
�	�	��������������	
��������������������������1�7�6��+�����,�
����<��-�������'����
��
�
���
��������
�	���1�7�6��+2�	�������,�
����<��-��������
�.���	����#62555�<-2�
��������'�������
�.���	����#&2555�<-�����
���'
�0����
-�������������+����
��
����-����	���������	��	�������,�
����<��-�����������������	�����-'
��	������F�	�,������
�����	��������	��������	��������+���.��	���
��+�&2�	���������	���������'��
���'
�0���
�
-������,����������
�	�����.��'���
-����������	��������'���
-�����2�	���
	�	�����<��-��	�	����������	�����������������	����#555�<-�������������<��-����	����



�

� ��#$�

��-��	'����	�	����������	������������������
��
����	��	����
-��	��	�������������,�
���
���	�����.	���-��	���,�������

�

������������������	
�������������	��	�����������	����	
������

�
�������5�	���!��1���������'�����������+���8��.�=��3����

�
���������'��������.��'�����������,�
�������	�����	��-�	����
�������	����������
(����	������2�	����
�������	���<��-���������	����"555�<-����������������'����	����
3
�-
�������-�	��������
�������	���<��-�����������	�������
�������-������	����'��
���'���	���
���
,��
�/'�
����	������	���
���	��	��������'��������.��'����������
	�
�'-��'	�	����%����
�������)��������������7�����1���
���	����*�����
�	�����������
����2����
�������	���<��-��.��	���	�	����������	�����������	�����#555�����$555�<-���
���������'�����
���
�������	���
���,������	�����4����-�	��������
���,������	�����
-��
�
�������	�����,�
���������
�������'�	�	���������	����
�����������	���,������	��������
����,�
��
�������	�������8�������������	���������'��
���'
�0�������)�+�&*�������
�
�������	���<��-����#";5�<-���������������<��-������
������
�	���'��
���'
�0�������
����	����	��
������������������
���	�����4�����,�
��-�����,�
�-���
�'���%55�<-���
��
�
�������	���
����-�	���������4����-�	�����	���'��
���'
�0��������
�������	������,�
���
��
�
�������	������	�����'		������-�	���
�������
���'
�0��������

����
���
-���������-�	���
��4��,�
�-���
���'
�0����
-�������	����
����������
����������
��������	���
�
�������	���<��-����������3
�-
�������-�	���
����
����
���,����
���	�����������
������@�	��������
�-
�������-�	�2�	����
�������	���<��-�-�����
���#6;#�<-�	��%&5$�<-���
@����������
����,�
�	�����������	����������������	
��'	����
����	������-�	��	��	��

��
�
�������	�	�����
��������
���	�,���������������������
��������
��'������������<��-����
	���
��'���3
�-
��������������'�����,�
����	�
�	�������
���.�'	�����
�	���������2�
��������'������F'�	��-�	������-�	�����'���	����������4��	��
�������		�����	��	���(���
��
����-�
���
��������	����������������	�	�����
������'������	�����4��
�������	���
�(���

�����	������		�	'�����	
��������������	��������������
��
������
�	���
��'���

5

%555

�5555

�%555

"5555

"%555

#5555

#%555

$5555

$%555

1
�
7
�6

+
��
�

+
�.

8
��
�+
�.
��

8
��
�3

�
��

8
��
��
��

�
��

L�
�
	��
�0
�	
��
�

��3

�
-

��
�

�
�

<
��
-
�)
<
-
*

G��

��'��

���
���

3
���

3
��



�

� ��#%�

3
�-
�������2��	���������
��	�	��	�������
�	����/'����'������������������	����	��
�
�������������	����	�-�	��	���������
��
�������	���<��-���
�	�����������

@�������������	������������������	�	����
�������	�
���
,��
�/'�
����	�	�
�'-��'	�	���
�%����
������2��	���������,���	��	�	���
�/'�
����	���������	��������������	��-����-�	������

��

��-��-�	�������'���������1�7�6��+��������
�������	���<��-����$��"�<-2���������
���	��������
��-������������	��������-��
�	����	�����<��-���
�	������������������
�����	���1�7�6��+���	�������	����
�������	�
���
,��
�/'�
����	2��	������	�'�
����������
	�����'���	��	�	���������������������	�����	���
�/'�
����	���	�����
�.���	����	���
��������'�	�����
�������	����

��
����	����	���������������2�	���������
-���	����	��
�	�����
�������	�	��	�������	���
��<��-��	�	����������	��������������	�
���+��	����	������������������,���
�'���"%55�
<-������	�
���<��-���7'

��	��2�	���	
�����������	�����������-'
������	��	������	�����4�
����

��
��'�������	�
�	��	����	�	�������	��<������	����������	�
�	�����'		�������

��
���	�����	�
�-���
�	����
����'��������������������-��	��
�,�������	������,�
���	�
2�	���
��<��-��'��������������������	����,�
�	����'
������	�������������������'��������
�,����	����	�����	�	��	�	��������������2���	�������3
�-
�������-�	�2��������	���,����
��	�
���<��-���@�����	��
���������
��	����
�	�����	����	���������-������	�
2��
'����-�
	���3
�-
�������-�	��
��'�	����������-��	��	����������	��-���/'��������	�����	�
�
��<��-������������	��������������'��������.��'���
-������������	���,������	�
�
��<��-��
�����������	��
���
������	��������4����-�	��	��	��
�������	������,�
�	�����	�
������

�����������������	��	���������-������	����'�	����	�	�����<��-����	���������������
��	���������'��
���'
�0�������,������)�+�&*�������������	�������	����+�&���<��-����
�����������-'
��&��$�������	�	�����<��-���
�	�����������#;2;�$�<-���������F�
�	�����	���
��<��-�����
���'
�0����
-�����	��
�	����	����
�������	�������	�
���<��-�	��	��'
����
����	���������������2�	���������	��
���	�������<��-��
-��������-������

�

5

"###

�#%;

#";5

#5;%$
�%#%&

&&;&

;#9�

�##�

���
���

��'���

G��

3
��

����"�7������

��������

�������'
��

�������
,�

�%�<<�%���"�

�

�

�������5�	���!�����+���8��.�=��3���������%��<������!����$��%��1������� ���

��



�

� ��#&�

����	�����'		������-�	�����	������������
�����'����	������,�
��
���'
�0����
-���������
1����	��	������
���������
���'
�0�������,�
���������	���,�
�	����	��
�������2���	��'	�
	��������������	��	���

���
���'
�0����
-�2�	����
���'
�0����
-����<��-��	�	�������
���	���������������	���������
��
������-��	'������	���1�7�6��+���������<��-������	�
����
���������
�������	��	�������	��������������'��
���'
�0����������������������
��������<��'����
�	����
'�����(3����-�	������	���
���,�����'		������-�	����

5

�5555

"5555

#5555

$5555

%5555

&5555

;5555

65555

�
�

�(

�
&'
�

�
�<

�
�$
��
&<
!3

�
�$
��
�!
""

�
�$
��
'%
�!
""

=�
�
�&)
&*
��
&�
'

-��
��
+�
!"
"

�
�

<
��
-
��
�
��
	�
	�
�
�
�)
<
-
*

���
����8�

���
�����

3
����8�

3
�����

�
��������������	
�������������	��	�����������	����	
�����

�
�������5�	���!��1���������"�����!�����=��3�������$���!������

�
��-'
��&��%�������	���
�	'
���
-����<��-��	�	����������������������	��	���1�7�6�
�+����'������
�����
�������(	��������
	��	�	����	��	��	����	���1�7�6��+2���,�
���
�	�
�	�������
����
��
����	����	�-�	��	������	����������
�	'
���
-����<��-�����������
������������
���
��������������	��-����	���
-���������	�����������-�	��	��	�
��,������,�
����
��
�������
-������	��	�����	�������
-��������
�	'
�����������
����	�	������
�,��	����'�	������	�
�	��������	����+�����	�����	'����'	��	���������,���	��	�
	�����	����/'����'���������������	����-������	���
��'��	���������
�	'
����<��-��

��-���
�������
��������	�������������	�����
�,���������'���'������-�	�����
��.�����2�
��	��	��������'���
-��������������������.����
-�������������
�.���	��	���

�	'
���
-����<��-����	���1�7�6��+���	��'	�����		���	�	����F'�	�	�����������
�
��
������
�	'
���
-�����

7����
�������	�����	���
�	'
���
-����<��-����
�	�������������������������	�����
��'����.��	���(�����	�����2�	�����
-��	���<��-����	�	'��	�����
���'
�0���
��,�
�����
�
-����������'		������	��������,������	��	�����������	��
��,�
������
-�����	���
����������������	������	�����'		������-�	���
����.����
-���
�'��
���'
�0����
-����
���
�����
���	�,������		����

��
��������	��	��
�	'
���
���'
�0���
��,�
������
-����(��	���
'��
���'
�0����������2�	�����	���������
��������	�����<��-�����
���'
�0���

��,�
������
-�������
��'�	����������'		������-�	������-����������
���'
�0����
-��



�

� ��#;�

���-�	��	�������	�	�������'��
���'
�0������������
��������
���	����
��������	���
'��
���'
�0���
��,�
�����
�	'
���
-�����'�����	��'	�	���'��
���'
�0���
�������	������������	������	�����'		��2����,���������
�	'
��
��,�
�����
'��
���'
�0����
-�����

�����
���'
�0�������������������
-����
��������	������'�	����'��
���'
�0�������

��,�
�����
�	'
���
-����<��-������
��'�	����
���,��-�	���'��
���'
�0����������	��
�
���	������������
�������������'��	��	����F'������	����
���'
�0���
�	'
���
-����<��-���
���������'��	��	����
���'
�0�����������'���-�#���.�����'		������-�	��������
'��
���'
�0�����'		������-�	���
����
������������	��	���������.�����'		������-�	��	��	����	�
���	����	��
������'�����@�	�������������'		��������	��
�	'
��
��,�
������
���'
�0���
�
-����
����
2�	�����<��-���
�������,�
�	����'
������	�����������������.��'��
�
-���������������'����'��
���'
�0�����'		������-�	������	���
��,�
�����
�
���'
�0�����<��-���������	��	���	��	����
���'
�0�������������������.��'������
�����
���'
�0���
��,�
�������<��-��������		�������
�	����	����
���'
�0�����������
�����	������������
���'
�0�����������
���,�������'		������-�	��,�
��#����
���������

�������'�	�����
���'
�0���
��,�
�����
�	'
���
-����<��-���
�	���������	��
��
������'	���0�	���������'����	�����<��-���
�	�����������������	����.����
-���
�
�
���'
�0�������,���������(�
�����-�	���'	���0�	�������#5A������
�������,�
�#%2555�<-�
����
���'
�0���
��,�
������
-������,�
���	��	����	�	�������	����������-�	��������
�����
�������	����
���'
�0���
��,�
�������<��-���	�����	�������������������	���
��
������'	���0�	������������
�'���#;2555�<-���@�	����
�������
���'
�0���
��,�
�����
�
-������,�
���	��	����	�	������������	�����-�	����������,�������
���'
�0���

��,�
�����
�	'
���������	�����	�����'		��2��	�����.��	���	��	�	�����<��-��������
�����
������
�.���	����	������'�	����	�����
�������
-������,�
�����������������
���������	����	���
��,�
�����
�	'
���
-����<��-���
���������������0��2���1�+�����
������	��	�������3�
��
�������/'�
����	��1�'���	���
�	���
�	'
�����"&55�<-:���
�
����
���'
�0���
��,�
������
-���



�

� ��#6�

.��� ��������

�����
�����+����������������
��
������
�	�����	'��������	��	��	�	�������	��������������
,�������������	�,������������	�	����.��	��-�(�����-��	���,�������	�����	�	���(���

��'����:
�	'
��
�/'�
����	����
������������������	��(�����	����
��������,�����
������������
�,��'�������������
��
�������	���(���3
�-
��������2�����	������
��'�����
,��������
����	�
�/'�
�����
���	�
�����
����
�����

��-�����-������	�
��'	�������	���
���-�	�
�	������.��	��-�,����������

���������������
�,�������'����-���
��
�������
�	�
��	���
�/'�
�������������
,��������
��������������'���
-��������.��'���
-������
������(������	����	��	���
��'����-�����2���,�
���,�
��	������������������������������
�����
�������0���	��
�
�,��������	����������-�	�	��	���������
��
�����
�/'�
����	�������������������
�����	��	��	��������������������,�
�����,�
�-��"555�	��#555�<-������.����
�
�
���'
�0����
-�������������.��'��#555�	��#655�<-������.����
��
���'
�0����
-��
��	�������-�	�
�	�����%����-�	����
����
�������	�	���(���
��'�����
�/'�
����	�������
'���������F'�	������	���.��	��-�
��'�����,�����������������
�
�	'
���������	�����

�/'�
���	�����	�(���
�	'
��
�/'�
����	������
��,�
������
���'
�0���
�	'
���
-��
�������	��������
�.���	����"&55�<-���
����
���'����
�,�������.�����	�����
��,�
�����
�
-��
�	'
��	��	���'������'
��(���
��,�
������
-��
�/'�
����	���'��������	���(	�
��-�	�������������	�����	�
�	'
��
��,�
������
-��
�/'�
����	����	��'	��������

��,�
������
-���������	���'	��'
	��
������������'������
�/'�
���	������
��	������
���������	������������2��������'��
���'
�0������������	��������	�,��,������	�����	�	���
���'����(���
��'����:
�	'
��
�/'�
����	��������,�
2������
��	��������,������	�������
������	��	����.��	��-�����	2������������	������������
���'
�0���,���������	������
'��
���'
�0���,���������������������	�,�����'	������1�	������
��'�	����������+�
�����������
��
������
�	�����	'����
�����'�������	�������������������1�+��������
���	���������������
����'���	������	�������3�
��
�������/'�
����	����'���	��



�

� ��#9�

(��� ��������

���� ��	�
��	�������	���	�	����
��4� �'	���	����
�����
�4������
� �
7�� 7���-����/'��	�
7�4� 7
�����	'
��4������
7��� 7��������������-����
� �
1�7� 1���-�����������7����
1�+� 1���-������
����+�������
� �
B��� B'
������������-����
� �
��4� ��((��
�����
�4������
� �
(��� (�	�
��	������������	�	����
� �
<-� <���-
����
<�� <�����	�
��
� �
�

#
� '�����	�
��

+3=+� +'�	��3'
�����=�-��	���+��'���
+���� +�����������	���������'
���
� �
8����� 8�	��������
���'	�������������������	
�	����
8��1�� 8�	�����������1�,�������	��-�������?�����
8�� 8���
��,�
�����
� �
���� �
��	������������	����	�
� � (���3�������������+����7�����
� �
�� ���,�
�����
��� �'��������-���	�
� �
���7� �������'����.�-���7����	�
��
�+� ��
,���+��'���
� �
��1� ������1�	�
������
�+� �
�����+�����
� �
�=7� ���
���'
�0���=�-��	���7�

��
�
��� ���	����	�	���
����� ���	����	�	�������
��	���-���	�
�



�

� (���

�����������

������
�
����>�����������
�����
���

�

�

8�+BM� ������	�	���������7��
����	�����	���

�N3BM� ��-�	��������7�
	���������	��2��������.���

1B�7�(3�(�8M� @�����������-�	���
���	����������	�����	������
����	�����	�������
���	��
2�	���B'��
���-�����/'����	�����'������������2���	�2�
����
��/'�����
�'���	���)*+2�,*+2�-*+��.��2�
����	�,�����

��(G(8M� �����
�-���������	����	�	���������	�	������	�
����������

��(B8���(�8M� ����-*+������
������	��	���-���.�����3���	�,��-*+�������	�����
��
�����-�	�
��
�	�����

����,*+��.��������
������	��	���,����3���	�,��,*+����	���
���	�
���
���

����)*+��.��������
��������	��	���)����3���	�,��)*+�������
�.���	����
	���
������
����������	���	���
�-�	�����������	��2�-*+2�,*+2�����
)*+��

=2�+2�8M��+����	�����'	�-*+2�,*+2�����)*+(�
����	�,�����

32�/2�
M�������
�	������'	�-*+2�,*+2�����)*+(�
����	�,�����

�� 2� �� 2� �� M����-'��
����������
�	�������'	�-*+2�,*+2�����)*+(�


����	�,�����

����7�(3�M� �	�	���������)��*

�



�

� ?���

���������?�

��>�
����������
�����
���

������� ��	�
��� ��
�� ������ ����� ���

�������

��


��


��


������� �� � ���� ���� ����� � !   "#

�� �  $ �� � %  ���� �� !�� "#

�� � ��� ���� ����
�

��%!&�' "#
� 
"

��
��


�

��
�

��

��

� �
�

��
��

��
��

��
� ��

�

��� ������� �� ( �� �
���

�� ������� ��	�
��� ��

����� ���

����� 
��� �� ������

����� ���

�� � ��� ���� ����
�

��%!&�' "#
������

%
  

��
�
�

��
 !
� 

)
 
"
#

���

���

���

�

8�+BM� �
��	�
�7��
����	�����	���

�N3BM� ��-�	��������7�
	��������
����	�����	������

1B�7�(3�(�8M� �����	����
����
����	������-��	���������)��-�2�O�2�N�2� �*�

��(G(8M� (��	����
��	�
���������������	
�2�$55�������������	�����	�
��������
	��������������������	��
��	�
�O��	�	����P�5��

��(B8���(�8M� ����O���.������	���,��������������������	
�2���
������	������$55�
������������	�����������������	�
�������3���	�,������������
���	���
��������	���,������	���
��	���	�����

���� ���.���������	���,��������������������	
�2���
�����'��
�	��	���
O���.��2���������	�,��'���
�����	���������-��		�	'����

����N���.��������	�����
�-�	�����������	����
�

�



�

� Q���

���������@�

����;�	�����������������A�������
��������
�

�������'���	���������'���'���
�����
�	���,�
�������55$66"M����	�
��	�������	��
�	�	����)���*�3�
��
�������/'�
����	��1�'���	2�(�	�
��	������������	�	���2�
��	������
'�
���%2�"55"��

�



 

 L-1 

APPENDIX L 
AAS VEHICLE PERFORMANCE REQUIREMENTS TRACEABILITY MATRIX 

AAS 
Final Report 
Requirement 

Referenced 
Section 

Referenced Document 

4.1  Alternate Access to Station (AAS) USA Project Work 
Plan Presentation 

4.2 4.3.1.1 

4.3.1.2 

4.3.1.3 

4.3.1.6 

 

3.1.5.1 

SSP 50261-01, Generic Groundrules, Requirements 
and Constraints, Part 1 

 

 

 

SSP 50235, Interface Definition Document (IDD) for 
International Space Station (ISS) Visiting Vehicles 
(VVs) 

4.3 3.1.1 SSP 50235, Interface Definition Document (IDD) for 
International Space Station (ISS) Visiting Vehicles 
(VVs) 

4.4  

 

Memo DM3-01-2 from OA/W. Gerstenmaier, ISS 
Recommendations for AAS Requirements  

4.5 4.1.1 

 

 

4.3.1.21 

SSP 50235, Interface Definition Document (IDD) for 
International Space Station (ISS) Visiting Vehicles 
(VVs) 

SSP 50261-01, Generic Groundrules, Requirements 
and Constraints, Part 1 

4.6  Alternate Access to Station (AAS) USA Project Work 
Plan Presentation 

4.7  Alternate Access to Station (AAS) USA Project Work 
Plan Presentation 

4.8 4.5.1 SSP 50235, Interface Definition Document (IDD) for 
International Space Station (ISS) Visiting Vehicles 
(VVs) 

4.9 4.5.4 SSP 50235, Interface Definition Document (IDD) for 
International Space Station (ISS) Visiting Vehicles 
(VVs) 
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AAS 
Final Report 
Requirement 

Referenced 
Section 

Referenced Document 

4.10  

 

5.1.7.3 

 

 

 

Alternate Access to Station (AAS) USA Project Work 
Plan Presentation 

SSP 50235, Interface Definition Document (IDD) for 
International Space Station (ISS) Visiting Vehicles 
(VVs) 

Memo DM3-01-2 from OA/W. Gerstenmaier, ISS 
Recommendations for AAS Requirements 

4.11 3.1.5.2 SSP 50235, Interface Definition Document (IDD) for 
International Space Station (ISS) Visiting Vehicles 
(VVs) 

4.12  Alternate Access to Station (AAS) USA Performance 
Requirements Document 

4.13  USA004882, Alternate Access to Station (AAS) 
Performance Requirements Document 

4.14  USA004882, Alternate Access to Station (AAS) 
Performance Requirements Document 

4.15 4.2.2 

 

 

3.7 

SSP 50235, Interface Definition Document (IDD) for 
International Space Station (ISS) Visiting Vehicles 
(VVs) 

Memo DM3-01-2 from OA/W. Gerstenmaier, ISS 
Recommendations for AAS Requirements 

4.16  ISS Configuration Document 

Alternate Access to Station (AAS) USA Project Work 
Plan Presentation 

5.0  Alternate Access to Station (AAS) USA Project Work 
Plan Presentation 

6.0  

 

5.0 

 

7.0 

 

7.0 

6.3 

USA004882, Alternate Access to Station (AAS) 
Performance Requirements Document 

SSP 50200-06, Station Program Implemental Plan, 
Volume 6:  Cargo Physical Processing 

SSP 57059, Standard Payload Integration Agreement 
for Pressurized Payloads 

SSP 57061, Standard Payload Integration Agreement 
for Unpressurized Payloads 

SSP 50520, International Space Station Logistics and 
Maintenance Operational Support 
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AAS 
Final Report 
Requirement 

Referenced 
Section 

Referenced Document 

7.0  Alternate Access to Station (AAS) USA Project Work 
Plan Presentation 

TDS D8.1.1-04, Final - ISS Integrated Traffic Model 
Report (DAC 8) 

8.0  Alternate Access to Station (AAS) USA Project Work 
Plan Presentation 

USA004882, Alternate Access to Station (AAS) 
Performance Requirements Document 

8.1.6 3.3.4.1.1.3 SSP 50261-01, Generic Groundrules, Requirements 
and Constraints 

8.1.10.3 3.7.1.5 

3.7.1.6 

SSP 50261-01, Generic Groundrules, Requirements 
and Constraints 

8.1.11.1  SSP 57000, Pressurized Payloads Interface 
Requirements Document 

NSTS 21000-IDD-MDK, Shuttle Interface Definition 
Document for Middeck Payloads 

8.2.1  SSP 41000, Systems Specification for the International 
Space Station 

9.1 4.0 SSP 30219, Space Station Reference Coordinate 
Systems 

9.2 3.5 

 

3.1.2.1 

SSP 50504, International Space Station Configuration 
Document 

SSP 50235, Interface Definition Document (IDD) for 
International Space Station (ISS) Visiting Vehicles 
(VVs) 
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AAS 
Final Report 
Requirement 

Referenced 
Section 

Referenced Document 

9.2.1  SSP 41004, Common Berthing Mechanism to 
Pressurized Elements Interface Control Document 

NSTS 21000-IDD-ISS, International Space Station 
Interface Definition Document 

NSTS 07700, System Description and Data Design 

SSP 42004, Mobile Servicing System to User 
(Generic) Interface Control Document 

SSP 42003, Space Station Manned Base (SSMB) to 
Mobile Servicing System (MSS) Interface Control 
Document 

SSP 42007, United States On-orbit Segment to Italian 
Min-Pressurized Logistics Module Interface Control 
Document 

SSP 41142, Space Station Program Node Elements to 
Cupola Element Interface Control Document, Part 1 

SSP 52051, User Electric Power Specifications and 
Standards 

MIL-STD-1553B, Command and Data Handling 
Interface 

9.2.2  NSTS 21000-IDD-ISS, International Space Station 
Interface Definition Document 

JSC-26938, Procurement Specification for the 
Androgynous Peripheral Docking System for 
International Space Station Mission 

9.2.3  SSP 50228, Vol. 15, Space Station Program 
Configuration and Assembly Standard Interface 
Control Document – Grapple Fixture Location ICD 

NSTS 07700, System Description and Data Design 

NSTS 21000-IDD-ISS, International Space Station 
Interface Definition Document 



 

 L-5 

AAS 
Final Report 
Requirement 

Referenced 
Section 

Referenced Document 

9.2.4  SSP 42131, Space Station Program Integrated Truss 
Segments P3 and S3 to Attached Payloads and 
Unpressurized Cargo Carriers (UCC) Standard 
Interface Control Document 

SSP 57003, Attach Payload Interface Requirements 
Document 

SSP 57004, Attach Payload Hardware Interface 
Control Document Template 

9.2.5  D684-11232-01, Certification and Acceptance 
Requirements Document Enhanced Universal 
Trunnion Attachment System (EUTAS) – Active 

D684-11354-01, Certification and Acceptance 
Requirements Document Enhanced Universal 
Trunnion Attachment System (EUTAS) – Passive Kit 

9.3.1.1  JSC-39233, Interface Definition Document for the 
International Space Station Cargo Transfer Bag (CTB) 

JSC-28169, Interface Control Document for the 
International Space Station Resupply Stowage 
Platform 1 Stowage System to Cargo Providers 

SSP 50467, ISS Cargo Stowage Technical Manual – 
Pressurized Volumes 

9.3.1.2  NSTS 21000-IDD-MDK, Shuttle Interface Definition 
Document for Middeck Payloads 

9.3.2  D684-10822-01, Standard Interface Definition 
Document (SIDD) for the Flight Releasable Attachment 
Mechanism (FRAM) 

9.4.1  SSP 41000, Systems Specification for the International 
Space Station 

SSP 50005, International Space Station Flight Crew 
Integration Standard 
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AAS 
Final Report 
Requirement 

Referenced 
Section 

Referenced Document 

9.4.2  SSP 42004, Mobile Servicing System to User 
(Generic) Interface Control Document 

D683-96059-01, Small Adapter Plate Interface 
Definition Document 

D684-10822-01, Standard Interface Definition 
Document (SIDD) for the Flight Releasable Attachment 
Mechanism (FRAM) 

SSP 30256, Extravehicular Activity (EVA) Standard 
Interface Control Document 

SSP 50005, International Space Station Flight Crew 
Integration Standard 

9.5  SSP 50021, Safety Requirements Document 

SSP 50005, International Space Station Flight Crew 
Integration Standard 

 

 



�

� +���

�����������

�����������������������
	�

�����
���
	�������	����
�������
��
��'�	�����	���(��3��	'������'���-�	��	���/'�<�

��������,��������'�����	����������
���

��$$��7��9�������%&3��!"%�'"!���� !""���3!)��'3��! &"&�'�
�!!��

����������������������	�������	���
�	����.����	�������,�
��	��	���(�	�
��	������
������	�	���������	�
�����
��������	���������	���
�,��	��	�	��������������	�'���-�
����,�����������������	����	��	����������'���,�������
�,���
����������,�
�	��(���
������������
-�������	��������	��	�����'�����
	�
�	������
��������'������-��	��
�������������
�����
��������	��������$����������������
���������1'
��-�	���
��,�������	��������
�/'�
����	�2����	��
�(������
�	�������
��	���0�	�����'�������	����
����
�����������'
������
�����
�����������������������
�/'�
����	���'������
��������

@�������	�
�����-����	���
�����
���������������	�����
�/'�
��2����
���������������
������	�����-��	
������
����-�	���
�����
���������������	�������	�
	����������
�����
��������,��������'�������	����	�����'���,������
��������	���2���-�����-���	����
��
�	����	��	������	��	�������	���
�����
��������'�	���	����
-���������,�
����	�(��2�
������
��	����	�������-�,�������'
������
�������	�������������������
���
���

���������������������������,�����
��������	�������	��#��	�-�
���M���������	��

��������)�5�	�������*�������������
	�
�	�����'�������
�,������������,�����I�������
���������)��#5�����*�������
��������'�����-��	������,�
��	�����)#5��
�95�����2�
��������-������'���,�����������
-������*���(��	���	�����
������,����������
�����
�'���
	2�	���(����������������������������-��������	�������'
������������	��'����	��
��������
�	���2��.��	���
�	������	��	��	
������������'
�����7�	��	
���������'
���)��
�2�
���������
���'
�*�
��'�	��-����	���
������������-�	���(����
�����'����	���'
�
�'������2�������
�����
���������������	���������	������'���
�	������
'��	���������
�
�����	��
�
�����������'
��2�	����'��	����
��'�������2������
�����
��2�����
��������0�	�����	
�	�-�����
��'���	����������
���
�����
������������,�
����8�
����
��-��	������,�
��	�������
��F'�-���	������'������	����

�����������������-��	
�������	�������'����	����'��	��	���
��������	����
�/'�
����	�
��
���-�,����
-��	�������'������'	'
��
�/'�
����	���
���������������������,���������
�������������
�����	����
������
���	�����
�	�����'
��	��	���
��	�
�	�������	�������	���
���	�����@����������'
���'
�2�	���
�������(���-
�'����'���
	�	�����'�	�����	����
	�������'
�2������	��	����'��2�������<��	�����������	�����	��	����
�����
��������������
	�����������	�����	��	����
�����
����������������	��������
�,���
�����	�
���
�	����
�
�������	���	����
��
������������	������'�������	������������������-��������������
�������	������,�
��
-��	��(��I�	����
������-����	�����'���,������������'��������	�I�
�����������2�	����
������-����	����
-���������
-���
��������'�������(�����	�
����
�
�����
�/'�
���	���
���
��	�����������
-����
���<�'�����	���������'����
�,���
���
����������'����
�,���
����
�������������
�	���
��	����	����
-���
����2�	
�����
	��-�
	����
-��	����'�����	�2���	�-
�	��-�	����
-�������	���	��
��
-�2�����������-�	����
-��



�

� +�"�

��	��	�����'���,����������������	��������������������������	������������'���
��/'�����������-�	�	����	��	���(�����������
��������	������������'
����
������	��	����
���	���
�����
����������	����	��	�������,�
�����	����
-��	��(�������������	��	��������2�
	�����	�
����(����
������������	����-�	����
-������
����
��-�	�������'
��������'����	��
���'
���
-������,�
���'
�����	����	���,�������
�	������-
���	���2�'��	������
���'���-2�����������	����(����

��������������������
��	��	�����	�����	������	��	�������������������������	���

��������	��-�������������������������'���,��������
���������������B������������
-��
)�����
��	��	�����
�	����'��
���'
�0���,�
�'���
���'
�0�������	�������	����

��
��
�
��<��-��	
�	�-��'���*�����������'���,��������������
�������������������	��
��0��
����	���(����
�����
����������������������	�
����������������
�-
����������-�	���
�
���������'����������	����������	��
��0������	2�	���
�����
���������
������'�	�
���'���	����	����<�	���,�������
-���	�<���<�	��	�������	����
��	����
-��������
���-��2�����	�����������������
��	�
	����

������	�
����	����	��	�
�����
���������������	�������	���������
������	����	������

�/'�
����	��������������������	������'��	����	��	�����������-��	�������,�
��
����'����������'���
	�(������
�	�����������	���0�	������������	�
��	�	���������������
�������'��	����	��	������
-��������������	��	�����.	���'�����	��'	���-������	�
��'����������������	�����������,�����������������������������������
�
��������	��-�
��	�
�	����
-���
��0������	��������
�����
�����
��������������
�����
��������������
�����	���	��	��'����
<�����	����
�/'�
�����
�'

��	������'	'
����-��	��,�������	��
���'
��	��	�����������-��	��	����������'���
	���	��
��������	��-������-��������
�����
�
-����7'

��	��������	��
��0������	����
�������
-��������������
�/'�
�����	��-�
����	��������'��������	���
�,��	����'��-������	����
����
<�������	��	������'���
���������������������,�������	���.���
��
�����
���������������	�������������'����	��
�������
�/'�
����	����
��������-��������
������
-�����
����	���(���'���-���-��	����
�
��������	��
�	���������

�
�



�

� 8���

�����������

���
�����������������
�
�����;��B�	��
��

������������-���
	���
�����'�������	����������.M��@�
<�������,���2�+��	�
����,���2�
(�	�
�����,���2�������������,�����

�



�

� ����

�



�

� ����

�



�

� ����

�



�

� ����

�



�

� ����

�



�

� ��	�

�



�

� ��
�

�



�

� ����

�



�

� ����

�



�

� �����

�



�

� �����

�



�

� �����

�



�

� �����

�



�

� �����

�



�

� �����

�



�

� ���	�

�



�

� ���
�

�



�

� �����

�



�

� ����

�



�

� �����

�



�

� �����

�



�

� �����

�



�

� �����

�



�

� �����

�



 

 N-26 

 

Budget data has been omitted. 
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Budget data has been omitted. 
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Budget data has been omitted. 
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